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Section A4: Project/Task Organization

The following is a list of individuals and organimas participating in the project with their
specific roles and responsibilities:

USEPA — Provides project oversight and funding at ttuefal level.

Ellen Caldwell, USEPA Texas Nonpoint Source PM

Responsible for overall performance and directibrthe project at the federal level.
Ensures that the project assists in achieving thesgof the clean water act (CWA).
Reviews and approves the quality assurance prpjaot (QAPP), project progress, and
deliverables.

TSSWCB - Provides project oversight and funding at tlag¢eslevel.

Mitch Conine, TSSWCB PM

Responsible for ensuring that the project delivata of known quality, quantity, and
type on schedule to achieve project objectivesckigand reviews deliverables to ensure
that tasks in the workplan are completed as sjgekifi

Donna Long, TSSWCB QAO

Reviews and approves the QAPP and any amendmentevesions and ensures
distribution of approved/revised QAPPs to TSSWCBd abSEPA participants.
Responsible for verifying that the QAPP is followeyl project participants. Determines
that the project meets the requirements for plagnquality assurance/quality control
(QA/QC), and reporting. Monitors implementationaafirective actions. Coordinates or
conducts audits of field and laboratory systems@ondedures.

TWRI — Provides the primary point of contact betweee ThHSSWCB and the project
contractors. Tracks and reviews deliverables taenthat tasks in the workplan are completed
as specified. Responsible for coordination, reviewd delivery of quarterly project reports
(QPRs) and the watershed protection plan (WPP)pdétesble for maintaining and updating the
Buck Creek web site.

Dr. C. Allan Jones, TWRI Director; Project Coordira

Responsible for ensuring that tasks and other reopgnts in the contract are executed on
time and as defined by the grant workplan; assgdbia quality of work by participants;
submitting accurate and timely deliverables andsctisthe TSSWCB; and coordinating
attendance at conference calls, meetings, ancdabmbject activities.
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Kevin Wagner, TWRI QAO
Responsible for determining that the QAPP meetsdaeirements for planning, QA/QC,
and reporting activities conducted by TWRI.

AgriLife-El Paso — Provides technical advice to AgriLife Vernon bacterial analyses and
sample collection for bacterial source tracking TRResponsible for BST assays, data analysis
and interpretation. AgriLife El Paso will contrileuto QPRs and the final project report.

Dr. George D. Di Giovanni, Associate Professor, iEltnmental Microbiology; Lab
Manager; Project Co-Leader

Responsible for conductingacteroidalesPCRandE. coli ERIC-PCR and RiboPrinting
BST analyses to determine the human and animalenfle of bacterial loading to the
creek and the need to augment the Texas Known &adulocary with samples from the
Buck Creek watershed. Responsible for technicalrsiglet of activities involved in
generating analytical data by the AgriLife Verntaboratory. Responsible for general
facilitation of audits and reporting of correctiaetions.

AgriLife Vernon — Responsible for collection of fecal samples, @mi and storm water
samples. Responsible for data analysis. Resporfsibtee isolation, confirmation, and archival
of E. colifor BST and pre-processing of water concentraiesheBacteroidalesPCR.AgriLife
Vernonwill contribute to the development of QPRs and\eP.

Dr. John W. Sij, Professor; Research Agronomistje®t Leader

Responsible for coordinating and supervising figdanpling activities. Responsible for
ensuring that field personnel have adequate trginequipment, and a thorough
knowledge of standard operation procedures (SOpsgifec to the analysis or task
performed and/or supervised. Responsible for emguhat tasks and other requirements
in the contract are executed on time and with tRéQ@T requirements in the system as
defined by the contract workplan and in the QAP&spgonsible for verifying that the data
produced are of known and acceptable quality. Resple for ensuring adequate training
and supervision of all activities involved in gestang analytical data for this project.
Responsible for news releases, public presentatents publications including accuracy
of data disseminated concerning ongoing activitiesthe Buck Creek watershed
Responsible for the facilitation of audits and tlmeplementation, documentation,
verification, and reporting of corrective actionResponsible for coordinating and
organizing a stakeholder group that serves to seP development, drafting a WPP
with direction from stakeholders and submittingpif SSWCB and USEPA. Responsible
for submitting accurate and timely data analyses @her materials for QPRs and final
reports to TWRI.
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Red River Authority of Texas —Responsible for conducting nitrate analysis of watamples
collected by AgriLife Vernon and reporting of thodata back to AgriLife Vernon for inclusion
in project reports and data sets.

James Quashnock, Laboratory Supervisor

Responsible for ensuring that all samples receivedhe Environmental Services

Division Laboratory are within the allotted timendcathat the chain of custody (COC) has
been observed. Ensures that the samples are amhalyzaccordance with standard

accepted methods as described in the SOP manualLdtboratory Supervisor further

ensures that all analysis results are correctlfopaed and properly recorded on the lab
data sheets and in the appropriate analytical émdk® prior to transmittal to the QAO.

W. Scott Burns, RRA QAO

Responsible for ensuring that the RRA laboratonyfaons to approved nitrate analysis
methods and ensuring that analysis results aresrtn#ied to AgriLife Vernon in an
efficient and timely manner. Responsible for idgirig, and maintaining Laboratory QA
records. Coordinates and monitors deficienciesconformances, and corrective action
for sample analysis conducted at the RRA labora@oprdinates and maintains records
of data verification and validation at the RRA ladtory. Coordinates the research and
review of technical QA material and data relatedwater quality monitoring system
design and analytical techniques utilized by RR#olatory for this project.




Figure A.4-1. Project Organization Chart

USEPA
Source

— Texas Nonpoint

Ellen Caldwell
(214) 665-7513
caldwell.ellen@epa.gov

Project Manager

TSSWCB - PM
Mitch Conine
(254) 773-2250 x-233
mconine@tsswecbh.state.tx.us

TSSWCB QAPP 06-11
Section A4
08/08/2008
Revision 1

Page 14 of 90
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Donna Long
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Section A5: Problem Definition/Background

The Red River Basin includes 30 classified segmants11 major reservoirs that cover 58,773
hectares (145,169 acres). Buck Creek, also knovBpdler Creek, is a small waterbody situated
within the Red River Basin. Buck Creek joins theneo Prairie Dog Town Fork of the Red
River (segment 0207) to form the Red River abovasB&iver (Segment 0206). Buck Creek is
located within Ecoregions 26 and 27, Central GRdains. Small streams within this region are
typically characterized by widely varying flows amigh levels of dissolved salts, generally
originating from saltwater seeps and springs. Bdokek (segment 0207A) is situated within a
predominantly rural and agricultural landscapéhim panhandle region of Texas.

Land use in the watershed is predominantly row €r@gmd grasslands (Figure A.5-1).
Temperatures in the region range froniG4to 34C (25°F to 93°F) and rainfall averages
approximately 53 centimeters (21 in.) annually. iBgiperiods of rainfall, bacteri&§cherichia
coli specifically) originating from birds, mammals, Isteck, inadequately treated sewage, and/or
failing septic systems may be washed into strepoigntially impacting recreational use of this
waterbody. Bacterial indicators, suchEscoli, may remain in the streams at levels exceeding
established criteria for recreational use and camieasured well after a rainfall event. These
organisms are normally found in feces of warm-bexbdnimals and are generally not harmful to
human health, but may indicate the presence obpatis that can cause disease.

The State of Texas requires that water quality uckBCreek be suitable for fishing, swimming,
wading, and a healthy aquatic ecosystem. Howeata, abtained from water quality monitoring
indicate that bacterial levels are sometimes eéglvan the creek. Although these data points
provide an indicator of a potential water qualitplgem, the data do not provide conclusive
evidence of persistent impairment; rather, it ssggea temporal recurring phenomenon. Recent
data evaluations conducted by the TCEQ also redehlat, periodically, nitrate levels in the
creek exceed the screening level and are, theredarencern. This concern justifies the need for
more extensive nitrate analysis to better undedstha situation and attempt to determine the
source of the elevated nutrients.

Like most states, Texas does not directly monitathpgens because of the difficulty and
expense of measuring them. Instead, it tests ®pthsence of organisms that indicate the likely
presence of pathogens. For exame,coli is typically used as a bacterial indicator in the
assessment of fresh water quality. These indicaaoesused to estimate the relative risk of
swimming or other recreational activities involvidgect contact with the water because the
probability of becoming ill is greater when the teai@ counts are elevated.

In August 2001, the TCEQ proposed developing d taeximum daily load (TMDL) for Buck
Creek utilizing the data collected through the ®exdean Rivers Program (CRP). However,
because TSSWCB is the lead agency for the StafBew&s in abating agricultural nonpoint
source (NPS) pollution, the TSSWCB took the leaButk Creek. Working closely with the
Hall-Childress, Donley County, and Salt Fork SeilaVater Conservation Districts (SWCDSs),
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RRA, TWRI, Texas AgriLife Research and Extensio§SWCB's first step was to initiate a
CWA 8319(h) funded projecBacterial Monitoring for the Buck Creek Watersh@&SWCB
03-07), to verify the impairment and assess thesmwed levels ofE. coli throughout the
watershed. The existing dataset was very limitedymosed of only 14&. coli samples (with 7
exceedances of >394 colony forming units (cfus)i)Oand 20 fecal coliforms (with 12
exceedances of >400 cfu/100ml) over the coursey@&ass, and represented only one site. From
May 2004 to May 2007. colilevels were monitored at 13 sites throughout thtersaed with
the addition of two more sites near Site 10 duthmg last 14 months of study and verified the
bacterial impairment in the watershed (Figure A\5-2

Figure A.5-1. Buck Creek Watershed Land Cover
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Figure A.5-2. Buck Creek Site Map
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The 2008 Texas Water Quality Inventory and 303(d) ldentifies nitrates as a concern for non-
attainment for Buck Creek (assessment unit 0207AvBith is the reach from the Oklahoma
state line to House Log Creek). To date, only Yhas have been collected at the US 83 bridge
resulting in insufficient data to adequately assénss geospatial and temporal extent of the
elevated nutrients. The current screening levehiivates in streams is 1.95 mg/L and should not
be exceeded more than 25 percent of the time;eotittta collected, 10 samples have exceeded
the screening level. The approach will be to getogie representative data set for the watershed

and to actually determine if nitrates are problemat
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Section A6: Project/Task Description

General Project Description

The seasonal dynamics in fecal bacteria populatioiBsick Creek can be the result of a number
of landscape utilization processes associated Wwitthan habitation, agricultural activities,
herbivore and avian guild landscape utilizatiortgrat, and cattle landscape utilization patterns.
A proactive WPP for mitigating fecal bacteria inmpaent will be based on understanding and
then altering the timing, frequency, and duratidrfezal bacteria loading activities within the
riparian zone immediately adjacent to Buck Creekiréntly there is no geospatial inventory of
the landscape components in this watershed. Fuarntirer there is an information vacuum as to
the spatial and temporal distribution of potensialirces of fecal bacteria loading. In this project,
landscape utilization patterns will be examine@ssess their potential role in Buck Creek fecal
coliform impairment and evaluate subsequent mitbgastrategies.

The Watershed Protection Plan Developmemoject (06-11) will basically pick up where the
Bacterial Monitoring for the Buck Creek Watershawject (TSSWCB Project 03-07) ended.
The TSSWCB, TWRI, Texas AgriLife Research and Esiem, Hall-Childress, Donley County,
and Salt Fork SWCDs, and RRA will work together(19 identify the specific sources of the
bacteria, (2) evaluate alternatives for restorimg waterbody, and (3) develop a WPP to restore
the waterbody through a stakeholder driven process.

Identification of Sources

The project will include review and evaluation ofigting data and information pertaining to
bacterial contributions and sources to Buck Créé&dw data, of known and specified quality,
will be collected and analyzed to differentiate apdhntify the relative contributions of bovine
livestock, wildlife, and other human and animBl coli sources. This assessment and
differentiation between bacteria sources will m&li and be coordinated with, the BST Texas
Known Source Library maintained by AgriLife EI Pasbich now contains almost 2,080 coli
isolates from over 1,500 different domestic sewagel animal fecal sources. The library
contains diversé&. coliisolates that were selected after screening ov€lMdisolates by genetic
fingerprinting to exclude identical isolates frofetsame sample and include isolates with
unique genetic fingerprints. This project will prog sufficient documentation of the data and
technical analyses conducted that will aid the gmjstaff in communicating the assessment
results to watershed stakeholders, TSSWCB, TCEQUSEPA, as necessatry.

Livestock and wildlife fecal samples, along witlpse system samples will be obtained from a
variety of sources in the watershed. Sources welidentified through a sanitary survey to be
conducted by AgriLife Vernon. An inventory of exigj land use patterns in the Buck Creek
watershed will be conducted utilizing available gegey and aerial observation. The locations of
bridges, springs, tributaries, and human habitatvdhbe ground-truthed to ensure high quality
data.
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BST for this project will be conducted in two stagBtagel involves assessment and monthly
targeted grab sampling of creek segments at gte@kdor fecal pollution loading for a period
of six months. Stagé will include analysis of water samples forcolias previously performed
by AgriLife Vernon using USEPA Method 1603J$EPA/821/R-02/023. September 2002.
Escherichia coli in Water by Membrane Filtration ibg Modified Membrane-Thermotolerant
Escherichia coli (modified m-TEC) Adadn addition, a PCR genetic test for tBacteroidales
fecal bacteria will be performed by AgriLife El Bat determine if creek segments are being
impacted by human or animal fecal pollution.

Approximately 50E. coli isolates from 50 different water samples will belsgmed using the
Enterobacterial Repetitive Intergenic ConsensugiRetase Chain Reaction (ERIC-PCR) and
RiboPrinting BST methods described below and coegavith isolates from the previously
developed Texas Known Sourtérary to determine the need to augment the Libraith
samples from the Buck Creek watershed. Similarlgtew samples (50) collected at the same
time as the water samples fér coli will be analyzed foBacteroidalesPCR markers (general,
human, ruminant, swine, and equine). Dependinghenrésults of the Stage 1 BST work, the
number of water and source isolates and the tygmgage or animal) of source samples listed
below for Stage 2 may change. That is, if it issd®tined that local augmentation of the Library
is needed, more source samples and fewer waterleamdl be analyzed. Conversely, if it
appears that the existing Texas Known Source Lybisrsuitable for identification of water
isolates, more water samples and fewer Buck Creakce samples may be analyzed. This will
allow for the most useful BST results to be prodigethin funding limitations. Stage 2 of the
BST work will involve augmentation of the Libraryittv local Buck CreekE. coli from known
sewage and animal sources and BST analysks. @li isolated from water samples, with the
sampling design dependent on the results of thgeS1aBST assessment. An experimental
approach flow diagram is presented in Figure A6-1.
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Figure A.6-1. Flow Diagram of Experimental Approachfor BST
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AgriLife Vernon will be responsible for collectingrocessing, and isolatirtg. coli from water
and fecal samples and for pre-processing of wat@ptes foiBacteroidalesPCR.E. coliwill be
isolated from the samples using standard microbiodd methods as previously used in
TSSWCB and TCEQ BST projects. coli will be isolated from water samples using USEPA
Method 1603 and modified membrane ThermotoleEantoli (INTEC) medium. Counts of E.
coli obtained using this method can be used fouleggry purposes as well. Fecal specimens or
domestic sewage samples will also be streaked qpeswded in buffer if necessary) onto
modified MTEC medium. The use of modified mTEC medlifor isolation ofE. coli from both
water and source samples will help avoid seleatibdifferent types of E. coli due to different
media. Inoculated plates will be incubated at 35%D.for 2 hours to resuscitate stressed
bacteria, then incubated at 44.58C Xor approximately 20 to 24 hours. The modified BET
method is a single-step method that uses one medndandoes not require testing using any
other substrate. The modified medium contains trermogen 5-bromo-6-chloro-3-indolfHD-
glucuronide (Magenta Gluc), which is catabolizedgtacuronic acid (a red/magenta-colored
compound) byE. coli that produces the enzynfieD-glucuronidase. This enzyme is the same
enzyme tested for using other substrates such as fllorogenic reaction with 4-
methylumbelliferylf-D-glucuronide (MUG) observed by ultraviolet ligit#V) fluorescenceE.

coli colonies from the modified mTEC medium will belg@d and streaked for purity on nutrient
agar with MUG (NA-MUG) to confirm glucuronidase sty and culture purity. Cultures of
selected isolates will be archived using glycereefing medium (-8€). AgriLife Vernon will
ship bacterial cultures to AgriLife El Paso for B&ialyses. In addition, AgriLife Vernon will be
responsible for collecting water samples from gelksampling sites and nearby water wells that
will be analyzed by the RRA for nitrates. Spectites/water wells to be monitored will be based
on 1) landowner cooperation, 2) proximity to theatt and 3) depth to water. These sites will be
identified specifically through QAPP amendmentsl@scribed in section A9.

E. coli source isolates will be selected using an appréaainaximize the diversity of strains
represented in the library. AgriLife El Paso witkeen confirmedt. colibacterial colonies using
ERIC-PCR. ERIC-PCR will be used to identify unigte coli isolates from each sample and
eliminate further analysis of identical isolatetofes). At least on&. coli isolate from each
fecal or wastewater sample will be included in libeary, even if it is identical to a previously
isolated E. coli. Therefore, abundant/common strains will be sigfity represented in the
libraries. It is anticipated that over 3@ coli colonies from approximately 100 source samples
will be screened by ERIC-PCR. Approximately 100 tbbse isolates will be selected for
automated ribotyping (RiboPrinting) BST analysisdanclusion in the source identification
library. AgriLife ElI Paso will simultaneously analyBacteroidalesfecal bacteria to determine
the impacts of human vs. animal fecal contaminatitm the creek.

Ribotyping is a genetic fingerprinting method usegrevious BST studies and many microbial
ecology and epidemiological studies. In generaleatonuclease enzymiiQd Ill) selectively
cutsk. coliDNA wherever it recognizes a specific DNA sequeridee resulting DNA fragments
are separated by size and probed for fragmentsioomg particular conserved ribosomal RNA
gene sequences, which results in DNA banding pestter fingerprints that look similar to
barcode patterns. Different strains Bf coli bacteria have differences in their DNA sequences
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and different numbers and locations of enzyme mgttites, and therefore have different
ribotyping fingerprints. The DuPont Qualicon Ribofer Microbial Characterization System
allows automation of the ribotyping (‘RiboPrintingind has a throughput of 32 isolates per day.

The BacteroidalePCR method is a culture-independent molecular netvfuch targets genetic
markers of Bacteroidalesand Prevotella spp. fecal bacteria that are specific to humans,
ruminants (including cattle and deer), pigs, ancsés[Bernhard, A. E. and K. G. Field (2000).
"A PCR assay to discriminate human and ruminanédean the basis of host differences in
Bacteroides-Prevotella genes encoding 16S rRNApI Amviron Microbiol66(10): 4571-4574
Dick, L. K., A. E. Bernhard, et al. (2005). "Hossulibutions of uncultivated fecal Bacteroidales
bacteria reveal genetic markers for fecal soureatitication." Appl Environ Microbiol71(6):
3184-3191] The method has high specificity and moderate geitgi[Field, K. G., E. C. Chern,

et al. (2003). "A comparative study of culture-ipdadent, library-independent genotypic
methods of fecal source tracking." J Water Heal#): 181-94]. For this method, 100 ml water
samples are concentrated by filtration, DNA ex&dctrom the concentrate and purified, and
aliquots of the purified DNA analyzed by PCR. Fae-processing of water samples for
BacteroidalesPCR, AgriLife Vernon will filter the water samplgslace the filters in DNA lysis
buffer and freeze at -80° C until shipped to AdgeLElI Pasdor analysis. AgriLife El Paso will
continue with DNA extraction and purification. DNextracted from the water samples will be
tested for the general, human, ruminant (includiagle and deer), pig (including feral hogs),
and horse fecal markers. Results are typicallyesg®ed as presence/absence of the host-specific
genetic markers; therefore, this method is not titsdive. However, quantitative PCR (QPCR)
detection of the markers will also be performedgyiLife El Paso. It must be emphasized that
the BacteroidalegyPCR analysis will provide onsemi-quantitativelata for the markers. These
semi-quantitative data will be used for a trendlysia of individual marker abundance (low,
medium, and high) over time at sampling sites.s@&mdy, these semi-quantitative data cannot be
used to calculate fecal loadings for different sear due to uncertainties that need to be
addressed by the BST scientific community includidgfferences in marker concentration in
feces from different animal sources, disparitiesdetection sensitivity for the markers, and
differential persistence of the markers in the emunent. BacteroidalesgPCR reaction mix
will contain the dye SYBR Green | which fluoresoghen bound to double stranded DNA
(dsDNA). During each cycle of the PCR, SYBR Grdands to dsDNA PCR product
(amplicons), resulting in an increase in reporteorescence detected by the instrument. The
threshold cycle (@ is the fractional PCR cycle number at which agigant increase in signal
fluorescence above baseline is first detected &amaple by the instrument software. The SYBR
Green fluorescence signal increases in direct ptigmoto the concentration of the PCR product
being formed, with lower €values indicating earlier amplification and higlséarting amounts

of target in the samples.

A total of 500E. coliisolates obtained from ambient water samples valcharacterized using
ERIC-PCR and RiboPrinting. DNA patterns of thoselages will be compared to the Buck
Creek augmented Texas Known Source Library of @/@00E. coliisolates from known animal
and human sources collected throughout Texas. Waikates will be identified to cattle, other



TSSWCB QAPP 06-11
Section A6
08/08/2008
Revision 1

Page 23 of 90

livestock, avian and non-avian wildlife, domes#wsge, and pet sources (six-way split), as well
as a broader three-way split of livestock, domesgizage and wildlife.

Nitrate analysis will also be conducted. Nitratessén been identified as a concern for non-
attainment. Initially, nitrate samples will be @ated at all sampling sites where routine water
quality samples will be collected. These sampldkhei collected for 12 months to determine if

there are seasonal and temporal variations intaitexels. If it is determined that nitrates aré no

a concern, sampling will cease. However, if it &etmined that nitrates are problematic in the
watershed, sampling will continue in an effort demtify the source of the nitrates. Samples will
be collected by AgriLife Vernon and analyzed by RRA

The project plan milestones for the project/taskcdetion of this section of the study are
summarized in Table A.6-2. The expectation for clatipg the associated tasks described in
Section A6 is September 2009.
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TASK

PROJECT MILESTONES AGENCY

START

END

11

1.2

2.1a

2.1b

4.1

4.2

4.3

4.4
5.1

5.2

5.3

5.4

5.5

Quarterly meetings (when necessary) includiogept AgriLife Vernon,

participants, landowners and other interestedgmarti TWRI

Prepare QPRs submitted electronically to TSSWCI AgriLife Vernon,

and distributed to project cooperators and pauditip. TWRI

Develop DQOs and QAPP for review by USEPA. ilAfgr Vernon,
TWRI

Approve QAPP. TSSWCB & USEPA

AgriLife Vernon will perform routine samplingrgb  AgriLife Vernon

sampling) at six locations (Sites 3, 5, 6, 10a, 109

on Buck Creek

Collect a minimum of 8 rain event grab samplesifor AgriLife Vernon

less than 8, the maximum number of events for pta

duration)

Perform quarterly sampling (grab sampling) at AgriLife Vernon

flowing tributary sites within the Buck Creek

watershed when flow is present. Tributary 1 and Sit

Compile and analyze the sampling data. AgriLife Vernon

BST will be used to assess water samples,dimgju AgriLife Vernon,

rainfall event samples, from Buck Creek to deteemirgriLife ElI Paso

the need to augment the Library with samples sjoecif

to the watershed and determine the presence ofrhuma

and animal fecal pollution. Approximately %0 coli

isolates from water samples will be analyzed using

ERIC-PCR and RiboPrintingacteroidalesPCR will

be used to analyze 50 water samples for human and

animal fecal pollution markers.

Known source samples (approx. 100) will AgriLife Vernon,

collected. E. coli will be cultured, isolated, an AgriLife El Paso

analyzed using ERIC-PCR to select isolates

RiboPrinting and addition to the source identificat

library

Ambient water sampling, analysis and isolatdérie. AgriLife Vernon,

coli will be conducted by AgriLife Vernon. Sample#\griLife El Paso

will be enumerated an#é. coli will be isolated, the

cultures will be archived, and isolates will be tsen

AgriLife ElI Paso for ERIC-PCR and RiboPrinting

BST analysis and source identification.

ERIC-PCR and RiboPrinting fingerprints AgriLife El Paso

approximately 50C. coliisolates from ambient wate

samples will be analyzed and compared to so

library isolates using Applied Maths BioNumeri

software.

AgriLife El Paso will compile and analyze th&B AgriLife ElI Paso

data. Water isolates will be sourced to cattleepth

livestock, avian and non-avian wildlife, domestic

sewage, and pet sources. Results will help idettiiy

sources needed to be addressed by the WPP.

Oct 06
Oct 06
Oct 06
Mar 07
Mar 07
Mar 07

Mar 07

Mar 07
Mar 07

Sept 07

Sept 07

Sept 07

Mar 07

Sept 09
Sept 09
Mar 07
May 07

Mar 09
Mar 09

Mar 09

Mar 09
Sept 07

Mar 09

Mar 09

Mar 09

Mar 09
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Section A7: Quality Objectives and Criteria for Data Quality

The objective of this section is to ensure thatdaillected meets the data quality objectives
(DQOs) of the project. One objective is to identdyecific sources of bacteria and nitrates
entering Buck Creek. A second objective is to nmmmicro-watersheds through data collection

and analysis, and provide data to inform SWCDakaholder committee, and landowners of any
potential or existing water quality issues and/@iyems. Achievement of these objectives will

support decisions for implementation of approprlagst management practices (BMPSs) in order
to reduce fecal bacteria levels in the Buck Creakevshed to comply with existing water quality

standards.

Following are actions that will be undertaken big fbroject to assess bacterial pollution within
Buck Creek Watershed:
* Monitor water quality as related to bacterial potia in Buck Creek by in-stream water
sampling
» Determine the source of the bacterial impairmemguBST

The measurement performance criteria to supportptbgect objective are specified in Table
A.7-1.

When sufficient flow (above 7Q2 or 0.1 cfs) is @meis routine grab samples will be collected on
a monthly basis. During routine sampling measureémehndissolved oxygen (DO), conductivity,
pH, salinity, stream flow, and water temperaturé ke obtainedn situ. Water samples will be
analyzed foiE. coli.

Water samples will also be collected and transpottethe RRA for nitrate analysis. AgriLife

Vernon delivers water samples to RRA for nitrataalgsis using USEPA method 300.0.
Appropriate DQOs and QA/QC requirements for thialgsis are reported in Tables A.7-1 and
B.2-1. The nitrate samples will be picked up alevith these samples and will be delivered to
the RRA lab within 48 hours of sample collectioresRlts will then be reported by RRA back to
AgriLife Vernon for inclusion in project data sets.
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NA = Not applicable; mg/L = milligrams per literpkc= colonies; mL = milliliters; m/s = meters pecend;uS/cm = microsiemens per centimeter; ft = feet; meters;°C =

degrees Celsius

Precision Precision Percent
. Method Parameter 1 of (RPD of
Parameter Units Method Type Method Description Code AWRL Laboratory Accuracy? LCS/ Corr13p|ete
Duplicates LCSD)
Field Parameters
Days Since Last | . ¢ Observation TCcEQ sop v-p Field 72053 NA NA NA NA 90
Significant Precipitation observation
1-no flow
2-low
. 3-normal Visual Field
Flow Severity 4-flood Observation TCEQ SOP V-1 observation 01351 NA NA NA NA 90
5-high
6-dry
Flow cfs Handheld mete]  TCEQ sop viAutomated 1 qqasq NA NA NA NA 90
Instrument
1-gage Automated
2-electric Instrument
Flow Method 3-mechanical | Handheld meter|] TCEQ SOP V-1 and 89835 NA NA NA NA 90
4-weir/flume .
Calculation
5-Doppler
Water Level m Manual USGS Meter stick | NA NA NA NA NA 90
measurement
Water Temperature ‘C Handheld meter| USEPA 170.2 Automated 00020 0.2 NA +0.25 NA 90
Instrument
0,
Specific Conductance pS/cm Handheld mejer SM 2510-B Automated 00094 20 uS/cm| NA 2% of NA 90
Instrument range
Dissolved Oxygen mg/L (ppm) | Handheld met¢r  USEP®.86 ﬁ]‘;tt‘r’lrjnrﬁ;?g 00300 2.0 NA +0.2 NA 90
pH pH units Handheld mete]  USEPA 150.1| AUtomated | 4,160 0.2 NA +0.2 NA 90
Instrument
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Precisio

Precision of Percent
Parameter Units Method Type Method Methqd . Parameter f‘WRL Laboratory Accuracy? n (RPD Complete
Description Code Duplicates of LCS/ 3
P LCSD)
Lab Parameters:
Salinity ppt Handheld mete] ~ SM 2520- | Automated 1 4, 001 | nA £0.01 NA 90
Instrument ppt
Nitrate/nitrite — N, total | mg/L lon USEPA 3000 |Automated | 000 05 NA NA 20 90
Chromatograph Instrument
Membrane filter
. CFU/ 100 culture on Membrane
E. coliin water mL modified mTEC USEPA 1603 Filter 31648 1 3.27%Rlog/n NA NA 90
agar
- . . - 0
E. coli RiboPrint NA DNA/image | AgriLife Bl Paso| i oprinting | NA NA 90% identical | 20% NA 90
fingerprint matching SOP correcf
i - i P 0,
E. coli ERIC-PCR NA DINA/Image | AgriLife £ Paso| ERIC-PCR | NA NA | 90%identical | 2% NA 90
fingerprint matching sopP correcf
90%
0,
AgriLife El Paso 100% agreemen correct
for presence/
L SOP (presence/al
Qualitative absence
. PCR presence oy idal d . f bsence and
Bacteroidales?CR and or semi- absence; qPCR Bacteroidales etection o low.
quantitative S PCR and NA NA markers; less " NA 90
gqPCR (semi- medium,
for marker uantitative) gPCR than 10% high
abundance | 9 relative standard 9
- marker
deviation for
PCRS abundance
q for gPCR}

Y minimum detection limits for field parameters repent manufacturer specifications and will be dsethe AWRL in this instance.

2 Manufacturer specifications are presented for mayulimits and method detection limits for fieldrameters.

% The objective is for 90% of the data to be coect
4 Accuracy and laboratory method precision for BSITve determined using aB. coli QC isolate and DNA from known-source samples
5 ForBacteroidalesiPCR, relative standard deviation of cycle threst{@}) values will be used to assess precision
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Ambient Water Reporting Limits (AWRLS)

The AWRL establishes the reporting specificatiomrabelow which data for a parameter must
be reported based on given freshwater screenitgriari The AWRLs specified in Table A7.1
are the program-defined reporting specificationsdach analyte and yield data of acceptable
guality for assessment.

Precision

The precision of laboratory data is a measure efrédproducibility of a result from repeated
analyses. It is strictly defined as a measure efdleseness with which multiple analyses of a
given sample agree with each other. Precisiondess®d by repeated analyses of a sample. For
guantitative microbiological analyses, the methmdbé¢ used for calculating precision is the one
outlined in Standard Methods for the Examination of Water anastdivater, 21 Edition,
section 9020 B.8.b.

RPDQacteria= (l0g X1 — log Xo)

The relative percent deviation (RPRJwriaShould be lower than 3.2Rlog/n, where Rlog is the
difference in the natural log of duplicates for finst 15 positive samples.

Field splits are used to assess the variabilitgashple handling, preservation, and storage, as
well as the analytical process, and are preparespbifing samples in the field. Control limits
for field splits are defined in Section B5.

The ERIC-PCR and RiboPrinting BST techniques additglive assays, generating two different
types of DNA fingerprints. FoBacteroidaleghere is a presence absence qualitative PCR assay
and a semi quantitative qPCR assay. PrecisionERIC-PCR and RiboPrinitng will be
determined using a control strain Bf coli (QC101), while fecal DNA from known-source
samples will be used fddacteroidalesPCR. For ERIC-PCR and RiboPrinitng, the dataitual
objective is 90% precision. FdBacteroidalesPCR the data quality objective is 100%
agreement in marker detection among replicatesr BeateroidalesqPCR the data quality
objective is less than 10% relative standard dengRSD) for threshold cycle (Evalues.

Accuracy

Accuracy is a statistical measurement of correstia@s includes components of systemic error.
A measurement is considered accurate when thet neepdrted does not differ from the true
situation. Performance limits for all measured peaters are specified in Table A.7-1.

An additional element of accuracy is the absenceootamination. This is determined through
the analysis of field blank samples of sterile waaéen to the field and processed in a manner
identical to the sample. Requirements for fielcthklaamples are discussed in Section B5.

Accuracy for BST methods will be assessed ugingoli (QC101) for ERIC-RP and fecal DNA
from known-source samples f&acteroidalesPCR. For theE. coli methods the data quality
objective is 90% accuracy for correct identificatto library strain or source. FBacteroidales
PCR, the data quality objective is 90% accuracytha presence/absence of the appropriate



TSSWCB QAPP 06-11
Section A7
07/08/2008
Revision 1

Page 29 of 90

markers in known source fecal DNA samples. BacteroidalesgPCR, dilutions of known
source fecal DNA samples will be used and the datdity objective is for 90% accuracy of
classification into low, medium, and high markeuatfance groups for replicates.

Bias

Bias is a statistical measurement of correctnedsrasiudes multiple components of systematic
error. A measurement is considered unbiased whewadlue reported does not differ from the
true value. Bias is determined through the analgisboratory control samples prepared with
verified and known amounts of all target analytethe sample matrix and by calculating percent
recover. Results are compared against measureradontrpance specifications and used during
evaluation of analytical performance.

Sensitivity
Sensitivity is a measure that is used to deterraimeethod’s detection limits. The detection limit
of quantitative methods is defined as the minimuwncentration of a substance that can be
measured with a given level of confidence that dhadyte concentration is greater than zero
(QA/QC Guidance for Laboratories Performing PCR Amak on Environmental Samples.
USEPA, 2004). For presence/absence methods, thetidet limitis the minimum concentration
of analyte that produces a positive response wiiven level of confidence. The detection limits
can be expressed as the minimum number of orgaroswisthe target sequence copy number in
a given volume. Many uncertainties can affect teection limit; some are:

* The type of target nucleic acid being detected (@A, MRNA, tRNA, etc.)

» The secondary structure and the GC content of kit acitd target molecule

* The matrix from which the organism is located

* The detection of microbes that are inactivatedysial and chemical disinfectants

For analyzing environmental samples using PCRd#tection limits can be for the limit of the
entire method or the limit of the PCR procedurer. Bacteria, protozoa, and fungi these limits
are often measured in terms of the minimum detéetaiunts or CFUs.

Representativeness

Data collected under this project will be considerepresentative of ambient water quality
conditions. Representativeness is a measure ofdcourately a monitoring program reflects the
actual water quality conditions typical of a receg/water. The representativeness of the data is
dependent on 1) the sampling locations, 2) the muob samples collected, 3) the number of
years and seasons when sampling is performed,edhdimber of depths sampled, and 5) the
sampling procedures. Site selection proceduresasgure that the measurement data represent
the conditions at the site. The goal for meetintpltoepresentation of the water body and
watershed is tempered by the availability of timegite assessibility, and funding.
Representativeness will be measured with the cdmoplef sample collection in accordance
with the approved QAPP.
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Comparability
The comparability of the data produced is predetezthby the commitment of the staff to use
only approved QA/QC procedures as described in@A®P. Comparability is also guaranteed
by reporting all ambient, high flow, and QC data éwvaluation by others by reporting data in
standard units.

Completeness

The completeness of the data is a measure of hath witthe data is available for use compared
with the total potential data. Ideally, 100% of thHata would be available. However, the
possibility of unavailable data due to accidentsather, insufficient sample volume, broken or
lost samples, etc. is to be expected. Therefor]libe a general goal of the project(s) that 90%
data completion is achieved. Should less than 988 completeness occur, the TWRI PM will
initiate corrective action. Data completeness il calculated as a percent value and evaluated
with the following formula:

% completeness = (SV X 100) / ST

Where: SV = number of samples with a valid anedytreport
ST = total number of samples collected
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Section A8: Special Training Requirements/Certificions

All personnel involved in sampling, sample analysewd statistical analyses have received the
appropriate education and training required to adexly perform their duties. No special
certifications are required. AgriLife Vernon persehinvolved in this project have been trained
in the appropriate use of field equipment, labasatequipment, laboratory safety, cryogenics
safety, and all applicable SOPs.

The AgriLife Vernon laboratory is also in the preseof becoming National Environmental
Laboratory Accreditation Conference (NELAC) ceddifor USEPA method 1603. This method
is a quantitative method used to analfzecoli and yields a direct count of bacteria in water
based on the development of bacteria coloniesgittat on the surface of the membrane filter.
This method consists of filtering a water samplauth membrane that retains the bacteria,
placing the membrane on a modified mTEC agar, iatd at 35+0.5°C for 2 hours to
resuscitate the injured or stressed bacteria, laenl incubated at 44.5+0.2°C for 22 hours. This
modified method eliminates the transfer of the memeé filter to another substrate. The target
colonies on modified mTEC agar are red or magaentalor after the incubation period.

In order to complete this NELAC accredidation, thgriLife Vernon lab had to select a hame
solely for that lab. The name chose for the lakthes North Texas Regional Center for Water
Quality (NTRCWQ). At this time, NTRCWQ is only see§ NELAC accredidation for USEPA
method 1603.
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Section A9: Documentation and Records

Hard copies of general maintenance records, dtl fiata sheets, COC forms, laboratory data
entry sheets, calibration logs, and correctiveoactieports (CARs) will be archived by each
laboratory for at least five years. In addition,ridge Vernon will archive electronic forms of all
project data for at least five years. All electodiata are backed up on an external hard drive
monthly, compact disks weekly, and is simultanepsgsived in an external network folder and
the computer’s hard drive. A blank CAR form is meted in Appendix A, a blank COC form is
presented in Appendix B, and blank field data repgrforms are presented in Appendix C.

QPRs will note activities conducted in connectioithvthe water quality monitoring program,
items or areas identified as potential problems, @my variations or supplements to the QAPP.
CARs will be utilized when necessary. CARs thaulesm any changes or variations from the
QAPP will be made known to pertinent project persdnand documented in an update or
amendment to the QAPP. All QPRs and QAPP revisighde distributed to personnel listed in
Section A3.

The TSSWCB may elect to take possession of reairttee conclusion of the specified retention
period.

QAPP Revision and Amendments

Until the work described is completed, this QAPRIsbe revised as necessary and reissued
annually on the anniversary date, or revised ars$ued within 120 days of significant changes,
whichever is sooner. The last approved versionQAPPs shall remain in effect until revised
versions have been fully approved; the revisiontrbessubmitted to the TSSWCB for approval
before the last approved version has expired.dfethtire QAPP is current, valid, and accurately
reflects the project goals and the organizatiopsigy, the annual re-issuance may be done by a
certification that the plan is current. This wile kaccomplished by submitting a cover letter
station the status of the QAPP and a copy of n@mued approval pages for the QAPP.

QAPP amendments may be necessary to reflect changesgject organization, tasks, schedules,
objectives and methods; address deficiencies amtomformances; improve operational
efficiency; and/or accommodate unique or unantteigpacircumstances; Written requests for
amendments are directed from the TWRI Project Leade&lesignee to the TSSWCB PM and
are effective immediately upon approval by the TSRBWM and QAO. Amendments to the
QAPP and the reasons for the changes will be doatedeand distributed to all individuals on
the QAPP distribution list by the TWRI Project Leador designee. Amendments shall be
reviewed, approved, and incorporated into a reviédPP during the annual revision process.
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Section B1: Sampling Process Design (Experimentaleign)

One main goal of this project is to organize a igestakeholder group that participates in the
development of a WPP for the Buck Creek watershid.other primary goal of this project is to
continue monitoring subwatersheds through dateaecidln and analysis, and provide data to
inform SWCDs and landowners of any potential osexg water quality issues and/or problems.
In addition, water samples will be analyzed to duiee the source of bacteria entering the
stream. This information will be instrumental inaévating potential BMPs to implement in the
watershed as well as aid in WPP development. Aelm@nt of these objectives will support
decisions on how to best target management meatsureduce fecal bacteria levels in the Buck
Creek watershed. The waterborne constituents titldb@vmeasured are shown in Table B1-1.

Table B1-1. Waterborne Constituents

Parameter Status Reporting Units

Laboratory Parameters

Nitrates Critical milligrams per liter (mg/L)
Escherichiacoli Critical cfu/100ml

Field Parameters

Dissolved Oxygen Non-critical milligrams per litgng/L)

Potential Hydrogen (pH) Non-critical pH standardtsin

Specific Conductance Non-critical microsiemensgamtimeter (S/cm)
Water Temperature Non-critical degrees CelsiusC)

Salinity Non-critical parts per thousand (ppt)

Water Level Non-critical Meters (m)

Flow Critical cubic feet per second (cfs)

Flow Severity Critical 1-no flow, 2-low, 3-normal;flood, 5-high, 6-dry

The sampling program is designed to characterizeenguality of both base and high flow
conditions in Buck Creek and it's tributaries. Watgiality grab samples will be collected at
monthly intervals for all constituents. Routine lgisamples will be scheduled for collection on
monthly basis but will only be taken if water is\iling at sampling sites. Sampling locations are
described in Table B.1-2. Physical parameters wilitbe measuredn situ during routine
sampling and include flow rate, specific conduc&rgO, pH, salinity, and water temperature.
Sites that are dry or with pooled water will be etbton the field data sheet. Water quality
samples collected as part of the routine sampliclgedule will be analyzed for bacteria.
Additional water samples and field blanks will bilected and sent to RRA for nitrate analysis
at these same locations.

In order to obtain representative results, amhieter sampling will occur on a routine schedule
over the course of 24 months, capturing dry andoffeinfluenced events at their natural
frequency. There will be no prejudice against @&indr high flow events, except that the safety
of the sampling crew will not be compromised ineca$ lightning or flooding; this is left up to
the discretion of the sampling crew.
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Stormwater sampling will occur at the samplingssiisted in Table B.1-2, if accessible, during
or after 8 separate rainfall events if they ocaunirdy that course of the project. Safety will be th
primary concern when collecting these sample$dfresearch technician feels that their safety is
in jeopardy, they will not collect samples.

In the instance that a sampling (Table B.1-2.) sitsnaccessible, no sample will be taken and
will be documented in the field notebook. If, néae end of the study, the TSSWCB PM/QAO

agrees that the sampling has not achieved goodsepiativeness of typical conditions, the final
sampling event(s) may be restricted to target aqodair environmental condition (e.g., rainfall).

Table B.1-2. Buck Creek Sampling Site Locations

CR= County Road; FM= Farm to Market Road; SH= State Highway; Cnty= County; Lat=Latitude; Long= Longitude

Site TCEQ Subwatershed & General °Lat. North °Long. West
Station Location
ID
BC-03 20365 CR 40; Collingsworth Cnty 34 51' 25.47" 100 28' 00.93"
BC-05 20367 FM 1056; Collingsworth Cnty 34 51' 50.00" 100 22' 48.10"
BC-06 20368 CR 110; Collingsworth Cnty 34 50' 33.04" 100 20" 46.70"
BC-10A 20371  SH 256; Scrivner Ranch; Childress 43' 46.40" 13' 41.00"
Cnty 34 100
BC-10C 20373  SH 256; Scrivner Ranch; Childress 43' 07.80" 12' 27.20"
Cnty 34 100
BC-11 15811  US 83; Childress Cnty 34 42' 08.60" 100 11' 19.50"
BC Trib 1 mile ESE of the intersection of CR , " , "
1 NA 40 and CR U, Collingsworth Cnty 34 >2' 14.60 100 27'13.79

Lat. and Long. are reported in minutég @nd seconds|()

Collection of fecal material samples from known rees will also be done and will be used to
validate the BST methodologies. Approximately onmdred known source samples will be
collected throughout the course of the project ailinclude domestic animals, wildlife and
human sources. These known sources of bacteriag&t@ranimals, wildlife and humans) will
not be collected from the same locations duringyewellection due to the nature of the animals.
Human sources are from specific areas, but willsbiected based on cooperation of the
individuals. Therefore; specific global positionisgstem (GPS) coordinates can not be listed for
sample collections of this nature.
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Section B2: Sampling Method Requirements

Water Samples

Typically, water samples will be collected directtpm the stream (midway in the stream
channel) into sterile wide-mouthed polypropylenétlbs or bags. All sample containers will be
labeled with the following information:

e collection date

e collection time

* sample location

* and sampler’s initials

Care will be exercised to avoid the surface migmiaof water, which may be enriched with
bacteria and not representative of the water coluimrcases where, for safety reasons, it is
inadvisable to enter the stream bed, and boat sacsemt practical, staff will use a clean bucket
and rope from a bridge to collect the samples ftbenstream. If a bucket is used, care will be
taken to avoid contaminating the sample. Speclficé¢chnicians must exert care to ensure that
the bucket and rope do not come into contact withliridge. The bucket must be thoroughly
rinsed between stations. Buckets are also to béizeh between sampling stations with a
bleach- or isopropyl alcohol-soaked wipe. The fimstketful of water collected from a bridge is
used to rinse the bucket. Rinse water is not retlio the stream, but is instead disposed of
away from the sampling site to ensure that theect#d sample will not be affected by the bleach
or alcohol residual. Samples are collected fromseghent buckets of water. This type of
sampling will be noted in the field records.

Water temperature, stream flow, pH, specific comgtitg, salinity, and DO will be measured
and recordedh situ with a multiprobe whenever samples are collectddfield measurements
will be conducted in accordance with the methoskedl in Table B.4-1. Measurements will only
be taken if water is flowing. If a site is not flowg but pooled or dry, that will be noted on the
field data sheet. All samples will be transportedan iced container to the laboratory for
analysis.
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Table B.2-1. Container Types, Preservation Requireents, Temperature,
Sample Size, and Holding Time Requirements.

Sampl Holding

Parameter Matrix ~ Container Preservation Temperature . .
e Size Time
nitrates water sterile p_Iast|c none 4°C 125 ml 48 hours
container
E. coli water stenl;:aglastlc none 4°C 125 ml 6 hours
E. coliwater NA- Petri dish 20% glycerol; 5 20 — 24 hrs
and fecal MUG 100mm x 80% tryptic 44.5°C colony '
: then frozen
isolates agar 15mm soy broth streaks
sterile plastic 3 days folE.
Fecal specimen feces pott!e placed none 4°C 309 coli, 7 days
in biohazard for
bag Bacteroidales
Bacteroidales Supor 15 ml GITC buffer 4°C 100 ml 6 houts

filters  centrifuge tube

1'6 hours to deliver to laboratory. In the case tha 6-hour holding time is not met, tie coli quantitative count will be flagged and not
reported, though thBacteroidalesPCR will still be valid.

Documentation of Field Sampling Activities

Field sampling activities are documented on fiethdeporting forms as presented in Appendix
C. Field observations (flow severity and days sitast significant precipitation) are based on
SOPs in theTCEQ Surface Water Quality Monitoring Procedureslwhe 1: Physical and
Chemical Monitoring Methods for Water, Sediment] dmssue(December 2003). All sample
information will be logged into a field log. Thellimving will be recorded for all water sampling:

« station ID

* location

e sampling time
e date

» water depth

o flow rate

» sample collector’'s name/signature

Detailed observational data are recorded includiatgr appearance, weather, biological activity,
stream uses, unusual odors, specific sample intowmmadays since last significant rainfall,
estimated hours since rainfall began (if applicaldad flow severity.



TSSWCB QAPP 06-11
Section B2
07/08/2008
Revision 1

Page 37 of 90

Recording Data

For the purposes of this section and subsequetibisecall field and laboratory personnel follow
the basic rules for recording information as docuotee below:

* Legible writing with no modifications, write-oveos cross-outs;
» Correction of errors with a single line followed &y initial and date;
» Close-outs on incomplete pages with an initialed @ated diagonal line.

Failures in Sampling Methods Requirements and/or Daations from Sample Design and
Corrective Action

Examples of failures in sampling methods and/onatens from sample design requirements
include but are not limited to such things as sa&ampbntainer problems, sample site
considerations, etc. Failures or deviations from @APP are documented on the field data
reporting form and reported to the AgriLife VernBroject Leader. The AgriLife Vernon Project
Leader will determine if the deviation from the QRRompromises the validity of the resulting
data. The AgriLife Vernon Project Leader, in comsbn with the TSSWCB QAO will decide
to accept or reject data associated with the saqeivent, based on best professional judgment.
The resolution of the situation will be reportedtie TSSWCB in the QPR.

Fecal Sampling Method Requirements

Fecal samples will be obtained one of three waysaising approved Texas Parks and Wildlife
methods of capture and release of animals in cag#s two exit doors. [This will give
technicians the opportunity to see the animal amalkthat the feces are absolutely from that
species. Photos of the animal in the cage anditocatill be noted on field sheets. The animal
will be released safely and once clear of the desdnicians will collect approximately 30 grams
of feces (Table B.2-1)]; 2) collecting fecal sangpleom areas where animals were visually
observed defecating by technician; i.e. deer @l feogs at feeders; and 3) gut samples collected
from animals recently killed by cars (within 24 msuor legally harvested by hunters who have
agreed to work with the technician. Gut sample$ pel collected by using sterile loops inserted
anally or by cutting into the intestine using aitescalpel.

AgriLife Vernon has gained permission from the T&xarks and Wildlife Department and
Texas A&M University for trapping and has copiesapproved permits on file at the AgriLife
Vernon lab. The AgriLife Vernon Research Technicaliso alerts local game wardens of
intended trapping activities. At no time will anilmée harvested for the sole purpose of this
study. If injury occurs to an animal during trappiprocedures proper authorities will be
contacted and the decision to free the animal thragize it to prevent suffering will be solely up
to the attending animal officer, game warden, owDPpersonnel.
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Documentation of Field Sampling Activities

All samples will be collected in approved specincentainers with spoon attached to the inside
of the screw on lid. Specimen container will beclald with:

e Date
e Time
e Location
e Species

e Samplers initials

Safety is an issue when working with fecal samples to the bacterial concentration. Hazardous
material safety handling instructions will be indéd in a file for driver to carry that will be
visible on seat or dash of vehicle in case of aaticor being stopped by law enforcement
officers. Biohazard signs will be placed on theleogontaining samples collected for transport
to AgriLife Vernon.

After releasing animals from the trap and collegtinfecal sample, the cage will be cleaned and
moved to prevent possible cross contamination dfseguent fecal samples. Traps will be
tripped on the last work day of the week to prevammals from being confined in cages more
than 10 hours (overnight). Traps will be resetfitet day of the week samples are to be collected
and checked daily or more often during periods ighhanimal activity. Traps will be set in
shaded areas near the creek to reduce heat streb® @nimals and for their safety. During
periods of high temperature, trapping may be retdled.
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Section B3: Sample Handling and Custody Requiremest

Chain-of-Custody

Proper sample handling and custody procedures @rtber custody and integrity of samples
beginning at the time of sampling and continuingtigh transport, sample receipt, preparation,
and analysis. The COC form is used to document Eahgndling during transfer from the field
to the laboratory and inter-laboratory. The sanmeber, location, date, changes in possession
and other pertinent data will be recorded in irfadelink on the COC. The sample collector will
sign the COC and transport it with the sample ®ldboratory. At the laboratory, samples are
inventoried against the accompanying COC. Any digancies will be noted at that time and the
COC will be signed for acceptance of custody. Sammimbers will then be recorded into a
laboratory sample log, where the laboratory sta#hther who receives the sample will sign it. A
copy of a blank COC form used on this project duded as Appendix B.

Sample Labeling

Samples will be labeled on the container with atelitble, waterproof marker. Label information
will include site identification, date, sampleristials, and time of sampling. The COC form will
accompany all sets of sample containers.

Sample Handling

Following collection, samples will be placed on icean insulated cooler for transport to the

laboratory. At the laboratory, samples will be glden a refrigerated cooler dedicated to sample
storage. The Laboratory Supervisor has the respiitsito ensure that holding times are met

with water, nitrate and fecal samples. The holdinge is documented on the COC. Any problem

will be documented with a CAR.

Failures in Chain-of-Custody and Corrective Action

All failures associated with COC procedures ardod¢oimmediately reported to the TSSWCB
PM. Failures include such items as delays in temgiesulting in holding time violations;
violations of sample preservation requirementspmpglete documentation, including signatures;
possible tampering of samples; broken or spillechdas, etc. The Project Leader and the
TSSWCB PM/QAQO will determine if the procedural \atbn may have compromised the
validity of the resulting data. Any failure that tpatially compromises data validity will
invalidate data, and the sampling event shoulcepeated. The resolution of the situation will be
reported to the TSSWCB in the QPR. The CARs wilhimntained by the TSSWCB PM.
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Section B4: Analytical Methods Requirements

E. coliin water samples will be isolated and enumeratelhlboratory personnel using modified
MTEC agar, USEPA Method 160B$EPA/821/R-02/023. September 2002. Escherichiarcol
Water by Membrane Filtration Using Modified Membeahhermotolerant Escherichia coli
(modified m-TEC) Agdr The modified mTEC method is a single-step metkimat uses one
medium and does not require testing using any chiestrate. The modified medium contains a
chromogen, 5-bromo-6-chloro-3-indolyl-3-D-glucurd®j which is catabolized to glucuronic
acid and a red- or magenta-colored compoundEbycoli that produce the enzyme [3-D-
glucuronidase. This enzyme is the same enzymedtdsteusing the MUG substrate and UV
fluorescence in othdf. coliassays. A complete listing of methodology usedchiyaee water and
fecal samples for bacteria is given in Appendix D.

All laboratory sampling areas and equipment will dterilized with at least one or in any

combination of the following methods--ethyl alcohddleach, UV light, or autoclave. All
disposables will be placed in a heat-resistantdralhd bag and autoclaved prior to disposal.

Table B.4-1. Laboratory Analytical Methods

Parameter Method Equipment Used

Laboratory Parameters

nitrates USEPA 300.0 lon Chromatograph

Escherichiacoli USEPA 1603 Filtration apparatus, incubator

E. coli RiboPrint fingerprint AgriLife EL Paso SOP  Ribofer

E. coli ERIC-PCR fingerprint AgriLife EL Paso SOP PCR thermal - cycler, gel electrophore
apparatus

BacteroidalesPCR AgriLife EL Paso SOP PCR thermal cycler, gel electrophore
apparatus

Field Parameters

Dissolved Oxygen USEPA 360.1 YSI Multiprobe

pH USEPA 150.1 YSI Multiprobe

Specific Conductance SM 2510 B YSI Multiprobe

Salinity SM2520 B YSI Multiprobe

Water Temperature USEPA 170.2 YSI Multiprobe

Flow Severity TCEQ SOP V-1 Field observation

Flow TCEQ SOP V-1 Global Water Flow Probe

Water level USGS Meter stick

USEPA = Methods for Chemical Analysis of Water &dstes, March 1983

SM = Standard Methods for Examination of Water Waktewater, Zledition
SOP = Standard Operating Procedure

USGS = Techniques of Water Resources Investigat®osk 3, Chapter A8, 1980
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Section B5: Quality Control Requirements

Table A.7-1 lists the required accuracy, precisemmg completeness limits for the parameters of
interest. It is the responsibility of the Projee&der to verify that the data are representatike. T
Project Leader also has the responsibility of det@ng that the 90 percent completeness criteria
is met, or will justify acceptance of a lesser petage. All incidents requiring corrective action
will be documented through use of CARs (Appendix I8gboratory audits, sampling site audits,
and quality assurance of field sampling method$ el conducted by the TSSWCB QAO or
their designee at least once per the life of tlogept.

Field Blanks

Field blanks consist of sterile distilled water ttha taken to the field and transferred to the
appropriate container in precisely the same maasea field sample during the course of a
sampling event. They are used to assess contaomn&thm field sources such as airborne
materials, carryover from prior sampling sites, aondtainers. A field blank should be included
for each sampling event. The analysis of field ké&should yield a value of no colonies
detected.

Laboratory Blanks

Laboratory blanks consist of 100-ml aliquots ofrigéedistilled water that are processed in the
same manner as a field sample, at the beginninghendnd of a sample set. They are used to
assess the sterilization techniques employed thiautgthe sample process. Laboratory blanks
will be included at the beginning and the end & s#ample set for each sampling event. The
analysis of laboratory blanks should yield a vatfieno colonies detected. F&acteroidales
PCR, a laboratory blank will be analyzed with edwdich of samples to ensure no cross-
contamination occurs during sample processingdttti@n, no template negative controls will
be analyzed for each batch of ERIC @&atteroidalesPCR.

Matrix spikes (MS)

A matrix spike is an aliquot of sample spiked wahknown concentration of the analyte of
interest. Percent recovery of the known concemtnatif added analyte is used to assess accuracy
of the analytical process. The spiking occurs ptiosample preparation and analysis. Matrix
spike samples are routinely prepared and analyzadate of 10% of samples processed or one
per batch whichever is greater. The MS may beespilt a level less than or equal to the
midpoint of the calibration or analysis range facle analyte. The MS is used to document the
accuracy of a method due to sample matrix and mabonhtrol the analytical process. Percent
Recovery (%R) is defined as 100 times the obsergedcentration, minus the sample
concentration, divided by the true concentratiorthef spike. MS recoveries are indicative of
matrix-specific biases and are plotted on contrbhrts maintained by the laboratory.
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Measurement performance specifications for matpikes are not specified in this document,
and MS data should be evaluated on a case-by-eage b

The formula used to calculate percent recovery,r&v®R is percent recovery; SSR is the
observed spiked sample concentration; SR is thepleanoncentration; and, SA is the spike
added; is:

%R = (SSR -SR)/SA * 100

Field Splits

A field split is a single sample subdivided by diedtaff immediately following collection and
submitted tot eh lab as two separately identifi@ohgles according to procedures specidfied in
the TCEQ SOP. Split samples are preserved, hanshgohed, and analyzed identically and are
used to assess variability in all of these procesBeld splits apply to conventional samples
only. According to procedures specified in the TCEQP, field splits are to be submitted with
every tenth sample. If less than 10 samples ateatetl in a month, submit one set of splits per
month.

The precision of field split results is calculatdRPD using the following equation:
RPD = (X1-X2)/((X1+X2)/2)

A 20% RPD criteria will be used to screen fielditspsults as a possible indicator of excessive
variability in the sample handling and analyticgtem. If it is detemined that elevated quantities
of analyte were measured and analytical variabd#ty be eliminated as a factor, then variability
in field split results will primarily be used astrggger for discussion with field staff to ensure
samples are being handled in the field correctlym& individual sample results may be
invalidated based on the examination of all exténgainformation. The information derived
from field splits is generally considered to be r@vepecific and would not normally be used to
determine the validity of an entire batch; howeweme batches of samples may be invalidated
depending on the situation. Professional judgerdannhg data validation will be relied upon to
interpret the results and take appropriate aclitwe. qualification (i.e., invalidation) of data will
be documented on the Data Summary. Deficiencidsbe@ibddressed as specified in this section
under Deficiencies, Non conformances, and Corredtiction released to Quality Control.

Positive Control

AgriLife Vernon will maintain liveE. coliin tryptic soy broth and kept refrigerated untieded.
Each time a set of samples is run a positive cbmilibbe performed in the lab using the same
media and 1 ml of livé&. coliwhich will be added to 99 ml of sterile distillecater that will be
run through the filter funnel system and the filldaced on the media. This control should
always be positive foE. coli after recommended incubation time.addition, positive controls
will be analyzed for each batch f coli ERIC-PCR and RiboPrinting, arghcteroidalesPCR.
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Failures in Quality Control and Corrective Action

Notations of blank contamination will be noted imetQPR. Corrective action will involve
identification of the possible cause (where pos$ibf the contamination failure. Any failure that
has potential to compromise data validity will ihdate data, and the sampling event should be
repeated. The resolution of the situation will bparted to the TSSWCB in the QPR. CARs will
be maintained by the Project Leader and the TSS\WNIB
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Section B6: Equipment Testing, Inspection, & Mainteance Requirements

To minimize downtime of all measurement systemsrespparts for field and laboratory
equipment will be kept in the laboratory, and &ld measurement and sampling equipment, in
addition to all laboratory equipment, must be maimed in a working condition. All field and
laboratory equipment will be tested, maintained] saspected in accordance with manufacturer's
instructions and recommendation in Standard Methimisthe Examination of Water and
Wastewater, 21 Edition. Maintenance and inspection logs will bepk on each piece of
laboratory equipment and general maintenance ciseskdill be filled out for field sampling
equipment, by the field technician, prior to eaampling event.

Records of all tests, inspections, and maintenamilebe maintained and log sheets kept
showing time, date, and analyst signature. Theserds will be available for inspection by the
TSSWCB.

Failures in any testing, inspections, or calibmatiof equipment will result in a CAR and
resolution of the situation will be reported to I®SWCB in the QPR. CARs will be maintained
by the Project Leader and the TSSWCB PM.

Table B.6-1. Equipment Inspection and Maintenance Bguirements

. Relevant Testing, Inspection and Maintenance
Equipment i
Requirement
D.O. meter SM 9020 B 3.a

Incubators SM 9020 B 3.0
Utensils and containers SM 9020 B 4.b
Flow Meter Product Owner’s Manual

RiboPrinter Per manufacturer and annual prevesmtatiaintenance

Ultraviolet sterilization lamps SM 9020 B 3.1
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Section B7: Instrument Calibration and Frequency

All instruments or devices used in obtaining envimental data will be calibrated prior to use.
Each instrument has a specialized procedure fdsraibn and a specific type of standard used
to verify calibration. The instruments requirindilseation are listed below in Table B.7-1.

All calibration procedures will meet the requirertgespecified in the USEPA-approved methods
of analysis. The frequency of calibration as wedl specific instructions applicable to the
analytical methods recommended by the equipmentufaeturer will be followed. All
information concerning calibration will be recorded a calibration logbook by the person
performing the calibration and will be accessibde Verification during either a laboratory or
field audit.

All instruments or devices used in obtaining envim@ntal data will be used according to
appropriate laboratory or field practices. Writimopies of SOPs are available for review upon
request.

Standards used for instrument or method calibratsirall be of known purity and be National
Institute of Standards and Technology (NIST) trateawhenever possible. When NIST
traceability is not available, standards shall bé&merican Chemical Society or reagent grade
guality, or of the best attainable grade. All dextl standards will be maintained traceable with
certificates on file in the laboratory. Dilution®i all standards will be recorded in the standards
log book and given unique identification numberse Tate, analyst initials, stock sources with
lot number and manufacturer, and how dilutions wemepared will also be recorded in the
standards log book.

Failures in any testing, inspections, or calibmatiof equipment will result in a CAR and

resolution of the situation will be reported to T®SWCB in the QPR. CARs will be maintained
by the Project Leader and the TSSWCB PM.

Table B.7-1. Instrument Calibration Requirements

Equipment Relevant Calibration Requirement

D.O. meter SM 4500-O0 G 3.c

Conductivity meter SM 2510B 4.a

pH meter SM 4500-HB 2 b

Flow Meter Product Owner’s Manual

lon Chromatograph (nitrates) TCEQ SOP V-1

RiboPrinter Manufacturer annual preventative maiatee

PCR thermal cycler Per manufacturer’'s recommendsgitio
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Section B8: Inspection/Acceptance Requirements for Supplies and
Consumables

All standards, reagents, media, plates, filters, amer consumable supplies are purchased from
manufacturers with performance guarantees, anthgpected upon receipt for damage, missing
parts, expiration date, and storage and handliggirements. Labels on reagents, chemicals, and
standards are examined to ensure they are of apgepuality, initialed by staff member and
marked with receipt date. Volumetric glasswarenspected to ensure class "A" classification,
where required. Media will be checked as describeguality control procedures. All supplies
will be stored as per manufacturer labeling anccatided past expiration date. In general,
supplies for microbiological analysis are receiyed-sterilized, used as received, and not re-
used.
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Section B9: Data Acquisition Requirements (Non-diret Measurements)

The data used to establish current bacterial |ggdimthe Buck Creek watershed are the result of
guarterly sampling conducted through TCEQ’s CRPckBGreek is an unclassified waterbody
and as such, has not been sampled at the samertuitervals as the classified waterbody into
which it flows. Buck Creek has been on an interenittsampling regime as required by TCEQ’s
CRP in which only 1£. coli samples (with 7 exceedances of >394colonies pemi)Qfhd 20
fecal coliforms (with 12 exceedances of >400 casrper 100ml ) have been collected over the
course of a 5-yr period and represented only deeosi a 54-mile waterbody.

Additionally, data from two other projects condutia the Buck Creek watershed will also be
utilized in this project. These data were colleateder approved QAPPs and for the following
projects:

1. Data collected under thBacterial Monitoring for the Buck Creek Watershamject
(TSSWCB Project 03-07) where taken in accordandk thie approved QAPP for the
project and encompasses data collected from Noverhpb@003 to September 30,
2007. Data that may be used from this project oheluwater quality, rainfall and
streamflow information.

2. Data collected under th@lassification of Current Land Use/Land Cover foer@in
Watersheds Where Total Maximum Daily Loads or Vgatat Protection Plans Are In
Developmen{TSSWCB Project 08-52) where taken in accordandk thie approved
QAPP for the project and encompass data collectddaaalyzed from March 2008 to
March 2009. Data that may be used from this prajedtude global positioning points
and their associated land use/land cover.

The data collected in these projects has beenctetleand analyzed using similar assessment
objectives, sampling techniques, laboratory prdso@nd data validation procedures as the
current project.

Even though historical data will be considered,dbt collected during the course of this project
will provide the basis for a more sound scientifexision concerning the extent of the bacterial
impairment of the watershed and will be taken iotmsideration when outlining a WPP to
improve and protect the entire watershed.
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Section B10: Data Management

Field Collection and Management of Routine Samples

Field staff will visit sampling sites on a montHigsis to collect grab water samples and measure
field water quality parameters. Site identificatiodate, time, personnel, water depth,
measurements of field parameters, and any comno@icemning weather or conditions at the site
are noted on a field data sheet. One field datatskdilled out in the field for each site visited
An example of a field data sheet is shown in Apper@l If no flow is observed at a site,
samples will not be collected but information abthé site visit will be recorded on the field
data sheet and the site noted as pooled with mo dlodry. Information on the dates that sites
were visited when no flow occurred will be recordieid a separate MS Excel workbook.

Field staff will measure DO, pH, water temperatdi@y rate, salinity, and specific conductance
at each stream site, using calibrated multi-sorgiepenent. Flow rate will be recorded using a
flow meter. Measurements read from the instrumarlisbe recorded on the field data sheet.

Grab samples will be collected at the site, andidemtification number (either a sample

identification number or a site code) will be weittin permanent marker on the outside of the
sterile polypropylene sample bags.

Site codes are marked on sample bags in the fible.COC forms will be used if the collecting
technician is in fact not the same person receiwamples into the lab. Site name, time of
collection, comments, and other pertinent datacapged from the field data sheets to the COC.

All COC and field observations data will be manyadhtered into an electronic database. The
electronic database will be created in Microsoftcé&lx software on an IBM-compatible
microcomputer with a Windows XP Operating Systetne Pproject database will be maintained
on the computer’s hard drive, which is also simmétausly saved in an external network folder.
All pertinent Buck Creek data files will be backad monthly on an external hard drive and
stored in a fire proof location. Current data filsg8l be backed up on CD-RWs weekly and
stored in separate area away from the computer.

Original data recorded on paper files will be stiofer at least five years in a locked, restricted-
access, fire-resistant storage area. Electronia flEs will be archived to CD-ROM after
approximately one year, then maintained in the alstgrage area.

Laboratory Data

All field samples will be logged upon receipt, CO@@ms (if applicable) will be checked for
number of samples, proper and exact I.D. numbgmnasires, dates, and type of analysis
specified. The TSSWCB will be notified if any dispancy is found and laboratory analysis will
not occur until proper corrections are made. Alhpkes will be stored at 4°C until analysis.
Bacteriological samples will be given a unique tife@ation number and logged into the
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Microsoft Excel based database used to store flatd. All backup and safety features of this
database are the same as explained above. Enuthétteriological data will be manually
entered into the database system for electronragto At least 10% of all data manually entered
in the database will be reviewed for accuracy ey Bnoject Leader to ensure that there are no
transcription errors. Hard copies of data will bented and housed in the AgriLife Vernon
laboratory for a period of five years. Any COC’ddmacteriological records related to QA/QC of
bacteriological procedures will be housed at AdalYYernon.

Sample Delivery to Other Laboratories

Water samples collected for nitrates analysis auhlfand water samples prepared for BST
analysis will be transferred to labs outside ofiAde Vernon.

Nitrates samples are collected and logged usingptbeedures described above in the field
collection and lab data sections. The AgriLife \t@nResearch Technician ensures that these
samples are handled according to procedures ldidnothis QAPP and that COC forms are
correctly filled out for sample delivery to the RRWab. The AgriLife Vernon Research
Technician, delivers the samples to RRA lab pergbana mutually agreed upon location where
they receive the samples and deliver them to the@®C forms are filled out accordingly until
the samples reach their final destination, the R&bA

Water and fecal samples collected for BST analysise collected and logged using the
procedures described above in the field collectiod lab data sections. The AgriLife Vernon
Research Technician ensures that these samplésuadéed according to procedures laid out in
this QAPP and that COC forms are correctly fillad @r sample delivery to the AgriLife El
Paso lab. The AgriLife Vernon Research Techniclapssthe samples, the appropriate Sheets of
Lading for Fecal Specimen Transport (Appendix Dafjl COC forms to the AgriLife El Paso
lab via FedEx in an appropriately labeled contaitleat maintains appropriate sample
temperatures with the use of dry ice. Once the t&srgre received at the AgriLife El Paso lab,
the COC forms are updated and the AgriLife Vernasdarch Technician is notified of the
samples recipt.

Data Reporting

Data transmission between labs (AgriLife El PasagalLife Vernon, RRA to AgriLife Vernon,
AgriLife Vernon to TWRI) occurs electronically. the event that data files are too large to send
via Email, a copy of the data set is copied to aR disc and mailed to the appropriate party.
Data are recorded in Microsoft Excel format andnsiifed to the respective entity. AgriLife
Vernon maintains the project database and folldwesguidelines listed above in protecting the
data from corruption or loss.

Data will be reported according to the standardhefTSSWCB. Data intended to be submitted
by TSSWCB to TCEQ for inclusion in SWQMIS for used05(b) assessments will be reported
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in a format consistent wittfTCEQ Surface Water Quality Monitoring Data Managetne
Reference Guid@October 2007 is most recent version).

In reference to this, the storet for salinity atgl neferenced data is used only for coastal and
marine waters and is not useable for inland watss,table 3.1 on page 3-5. See the section
titled Salinity on page 3-11 and Table 3-11 ongp@¢29. What should be reported is specific
conductance Storet 00094. | would not think yowMavant to submit a lot of salinity data that
might not be acceptable for assessment purposerevgipecific conductance is the norm. My
suggestion would be to submit the specific condhusaor TRACs and keep salinity for office
use.

Data Dissemination

At the conclusion of the project, the Project Laad#l provide a copy of the complete project

electronic database via recordable CD-ROM meditn¢oTSSWCB PM, along with the WPP.

The TSSWCB may elect to take possession of alleptajecords. However, summaries of the
data will be presented in the final project report.
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Section C1: Assessments and Response Actions

The following table presents the types of asseswmand response action for activities
applicable to this QAPP.

Table C.1-1. Assessments and Response Actions

. Approximate Responsible Response
Assessment Activity Schedule Party Scope Requirements
Status Monitoring Continuous TWRI and Monitoring of the project statuj AgriLife Vernon and
Oversight, etc. AgriLife Vernon |and records to ensure TWRI will report to
requirements are being fulfille TSSWCB PM via
Monitoring and review of QPR.

contract laboratory performang
and data quality
Laboratory Inspections | Once per life of |TSSWCB QAO | Analytical and QC procedures$AgriLife Vernon,
project (each lab) employed at the laboratory  |AgriLife El Paso and
the RRA lab have 30
days to respond in
writing to the
TSSWCB QAO to
address corrective

actions
Monitoring Systems Once per life of TSSWCB QAO |The assessment will be tailore| AgriLife Vernon has
Audit project in accordance with objectives |30 days to respond in

needed to assure compliance |writing to the

with the QAPP. Field samplind TSSWCB QAO to
handling and measurement; |address corrective
facility review; and data actions
management as they relate to
project

Corrective Action

The AgriLife Vernon Project Leader is responsibbe fmplementing and tracking corrective
action procedures as a result of audit findingdRés of audit findings and corrective actions
are maintained by the TSSWCB QAO.

If audit findings and corrective actions cannotresolved, then the authority and responsibility
for terminating work is specified in agreementgantracts between participating organizations.
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Section C2: Reports to Management

QPRs will be generated by TWRI and will note att®a conducted in connection with the water
guality monitoring program, items or areas ideatlifas potential problems, and any variation or
supplement to the QAPP. CARs will be utilized whegcessary (Appendix A) and will be
maintained in an accessible location for refereatégriLife Vernon. CARs that result in
changes or variations from the QAPP will be madewkm to pertinent project personnel,
documented in an update or amendment to the QARPdetributed to personnel listed in
Section A3.
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Section D1: Data Review, Validation, and Verificatbn

All data obtained from field and laboratory measueats will be reviewed and verified for

integrity, continuity, reasonableness, and conferreato project requirements, and then
validated against the DQOs outlined in Section @hly those data that are supported by
appropriate QC data and meet the DQOs definedhifsrproject will be considered acceptable
for use.

The procedures for verification and validation aftal are described in Section D2, below.
AgriLife Vernon, AgriLife EI Paso and RRA are resypble for ensuring that field and
laboratory data collected are properly reviewedifieel, and submitted in the required format for
the project database. TWRI is responsible for wadiind) that all data collected meet the DQOs of
the project are are suitable for submission to TEBW
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Section D2: Validation and Verification Methods

All data will be verified to ensure they are remmsitive of the samples analyzed and locations
where measurements were made, and that the datasandiated QC data conform to project
specifications. The Project Leader is responsibietie integrity, validation, and verification of
the data each field and laboratory task generatémmdles throughout each process. The field
and laboratory QA tasks ensure the verificatioriietl data, electronically generated data, and
data on COC forms and hard copy output from insémnis

Verification, validation, and integrity review ofath will be performed using self-assessments
and peer review, as appropriate to the project tatlowed by technical review by the manager
of the task. The data to be verified are evaluatgminst project specifications (Section A7 and
Section B5) and are checked to ensure the verdicatf raw data for errors, especially errors in
transcription, calculations, and data input. Poérdutliers are identified by examination for
unreasonable data, or identified using computeedbastatistical software such as SAS. If a
guestion arises or an error or potential outlieidentified, the manager of the task responsible
for generating the data is contacted to resolvesthge. Issues that can be corrected are corrected
and documented electronically or by initialing atating the associated paperwork. If an issue
cannot be corrected, the task manager consults ththTSSWCB QAO to establish the
appropriate course of action, or the data assatiaid the issue are rejected.

The AgriLife Vernon Project Leader and TWRI arep@ssible for validating that the verified
data are scientifically sound, defensible, of kngwecision, accuracy, integrity, meet the DQOs
of the project, and are reportable to the TSSWCB.
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Table D.2-1. Data Review, Verification, and Validabn Procedures

Field"  Laboratory PM/QAO

REIEN RIS VEhIUZe Supervisor Supervisor  Task

Collection and analysis techniques
consistent with SOPs and QAPP

Field QC samples collected for all
parameters as prescribed in the QAPP
Field documentation complete
Instrument calibration data complete
Sample documentation complete

Field QC results within acceptance limit
Sample identifications

Chain of custody complete/acceptable
Sample preservation and handling
Holding times

Instrument calibration data

QC samples analyzed at required
frequencies

QC samples within acceptance limits
Instrument readings/printouts
Calculations

Laboratory data verification for integrity,
precision, accuracy, and validation
Laboratory data reports

Data entered in required format

Site ID number assigned

Valid STORET codes

Absence of transcription error
Reasonableness of data

Electronic submittal errors

Sampling and analytical data gaps

" Field and Laboratory Supervisor may be the samsopefor AgriLife Vernon
¥ TSSWCB PM / QAO will monitor data for QA/QC purmssas needed.
All other entities are required to inspect 100%haf data prior to approval

X X X

XX

(%)

XXX XX XXX | X[ X

XX

XX X [X[X[X] X | X|X|X[X[X

XX

XXX XX XXX X | XXX X[ XX XXX [X| X[ X|X]| X

XXX X
XXX X
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Section D3: Reconciliation with User Requirements

Data produced by this project will be evaluatedirgiathe established DQOs and user

requirements to determine if any reconciliatioméeded. Reconciliation concerning the quality,

guantity or useability of the data will be recoedilwith the user during the data acceptance
process. Corrective Action Reports will be inithie cases where invalid or incorrect data have
been detected. Data that have been reviewed,ackréind validated will be summarized for their

ability to meet the data quality objectives of fh®ject and the informational needs of water

guality agency decision-makers and watershed stédtets.

The final data for the project will be reviewed ¢énsure that it meets the requirements as
described in this QAPP. Data summaries along watscdptions of any limitations on data use
will be included in the final report. Only BST datiaat has met the data quality objectives
described in this QAPP will be reported and inctldethe final project report. Since BST is an
evolving science and no EPA-approved protocolsettily exist, a discussion of the uncertainties
surrounding source identification and the appraerigse of BST results will be included in the
project final report. Data and information productiutu this project will provide needed
information pertaining to watershed characterisgigential sources of pollution and will aid in
the selection of BMPs to address identified wateality issues. Ultimately, stakeholders will use
the information produced by this project for thevelepment of a comprehensive WPP that
outlines management measures needed to address qualéy concerns in the Buck Creek
watershed.
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Corrective Action Report
CAR #:

Date: Area/Location:

Reported by: Activity:

State the nature of the problem, nonconformanaa out-of-control situation:

Possible causes:

Recommended corrective action:

CAR routed to:
Received by:

Corrective Actions taken:

Has problem been corrected?: YES NO

Immediate Supervisor:

Project Leader:

Quality Assurance Officer:
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Project:

WPP Development for Buck Creek

Remarks:

AgriLife Vernon Lab to AgriLife El Paso Lab

Name and signature of collector: Air bill #
Station ID |Sample ID Media Code | Sample Type Presetive Collection Date Time
Relinquished by Vernon Lab Tech: Date: Time: Remifor AgriLife El Paso lab by: Date: Time:

Laboratory Notes:

Media Code(FW) Fecal Isolate from Water Samplef) Fecal isolate from Fece$:§) Fecal SampleSS Sewage Sample
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CHAIN OF CUSTODY RECORD

Project: Remarks:
WPP Development for Buck Creek AgriLife Vernon Lab to RRA-Wichita Falls
Name and signature of collector: Air bill #
Station ID | Sample ID | Media Code Sample Type Preservative  Collection Date Time Results
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
FWS Filtered Water Samplel None
Relinquished by Vernon Lab Tech: Date: Time: Remeifor RRA (transport) : Date: Time:
Relinquished by RRA (transport): Date: Time: Reedifor RRA Lab by: Date: Time:

Media CodeFWS- 100ml water filtered for nitrate testing

Lab notes:
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Field Data Reporting Form

lele | | [ | LLLL] ]

Station 1D Date: mm/dd/yy  Time:24:00 Depth (inches)
lel [ ] ML LT L
Sample ID COC Number Air Temp

Collector’s Last Name(s)
AgriLife Vernon

Collecting Agency

Station Description

Circle one:

Flow Severity: 1-noflow 2-low 3-normal 4-flood 5-high 6-dry
Days since last significant rainfall: | | | |

Weather Observations (se codes from bagk | | | | | |

Dissolved Oxygen(@O) | | | . | | [man
pH I
Specific Conductance | | | , | | [|wpS/em
Water Temperature | | |. | | |°c
Flow Rate . mps
Salinity . ppt

Type of sample collectedcircle appropriate sample Water Fecal Number:
Other Observations:



Weather Observation Codes:

: No significant weather observed

: Clouds generally dissolving or becoming less developed
: State of sky on the whole unchanged during the past hour
: Clouds generally forming or developing during the past hour
: Haze, smoke, or dust in suspension in the air, visibility equal to or greater than 1km
: Smoke

: Mist

: Distant lightning

: Squalls

: Fog during previous hour,

: Precipitation during previous hour

: Drizzle (not freezing) or snow grains during previous hour

: Rain (not freezing) during previous hour

: Freezing drizzle or freezing rain during previous hour,

: Thunderstorm (with or without precipitation) during previous hour,
: Blowing or drifting snow or sand

: Blowing or drifting snow or sand, visibility equal to or greater than 1 km
: Blowing or drifting snow or sand, visibility less than 1 km

: Fog

: Fog or ice fog in patches

: Fog or ice fog, has become thinner during the past hour

: Fog or ice fog, no appreciable change during the past hour

: Fog or ice fog, has begun or become thicker during the past hour
: Fog, depositing rime

: Precipitation

: Precipitation, slight or moderate

: Precipitation, heavy

: Liquid precipitation, slight or moderate

: Liquid precipitation, heavy

: Solid precipitation, slight or moderate

: Solid precipitation, heavy

: Drizzle

: Drizzle, not freezing, slight

: Drizzle, not freezing, moderate

: Drizzle, not freezing, heavy

: Drizzle, freezing, slight

: Drizzle, freezing, moderate

: Drizzle, freezing, heavy

: Drizzle and rain, slight

: Drizzle and rain, moderate or heavy

- Rain

: Rain, not freezing, slight

: Rain, not freezing, moderate

: Rain, not freezing, heavy

: Rain, freezing, slight

: Rain, freezing, moderate

: Rain, freezing, heavy

: Rain or drizzle and snow, slight

: Rain or drizzle and snow, moderate or heavy

: Showers or intermittent precipitation

: Rain showers or intermittent rain, slight

: Rain showers or intermittent rain, moderate

: Rain showers or intermittent rain, heavy

: Rain showers or intermittent rain, violent

: Thunderstorm

: Thunderstorm, slight or moderate, with no precipitation

: Thunderstorm, slight or moderate, with rain showers and/or snow showers
: Thunderstorm, slight or moderate, with hail

: Thunderstorm, heavy, with no precipitation

: Thunderstorm, heavy, with rain showers and/or snow

: Thunderstorm, heavy, with hail
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Appendix D
Standard Operating Procedures

D-1: Laboratory Protocol for Isolation and Confitmea of Escherichia coli
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TSSWCB QAPP 06-11
Appendix D
07/08/2008

Revision 1
Page 64 of 90

D-1: Laboratory Protocol for Isolation and Confirmation of Escherichia coli
from Fecal Specimens

Note: All collection and handling of fecal specimeamould be performed using protective gear
(i.e. latex or nitrile gloves). Specimens shouldhia@dled aseptically to ensure sample quality
and minimize exposure of personnel to pathogeristeéés collected will be placed in screw
capped sterile containers. Containers will be laoklith: Name of collector, date, species, GPS
location, and photo of specimen before collectiGontainers will then be placed in ziplock
biohazard bags with lading pouch. Information vl written on lading report and placed in the
bag. Fecal specimens will be placed in an insulateoler on ice during transport to the Vernon
lab. All fecals should be cultured within 24 hoofgeaching the lab.

Note: All handling of fecal specimens and cultunel$ be performed using a Class 2 biological
safety cabinet to minimize the exposure of laboygp@rsonnel to pathogens.

1. Using a bacteriological loop, streak a loopful e€dl material onto a labeled modified
MTEC agar plate (USEPA-821-R-02-023, Modified USEPKethod 1603;
http://www.epa.gov/nerlcwww/1603sp02.pdf) for idada of E. coli colonies.

2. Incubate the plate inverted at 44.5+£0.2°C for 204d.

3. Examine the plate for presumpti&e coli colonies, which will appear red or magenta
colored.

4. Select up to three presumptitze coli colonies and streak each colony for purity onto a
labeled nutrient agar MUG (NA-MUG) plate.

5. Invert and incubate plates at 35 to 37°C for 2R4d.

6. Examine the cultures usinglang-wave handheld UV lamp If there is a mixture of
fluorescent and non-fluorescent colonies, seleatel isolated fluorescent colony and
streak again onto NA-MUG for purity.

7. At the discretion of the laboratory, additional ¢hemical tests such as urease, indole,
and citrate tests may be performed.

Casarez, E. A,; Pillai, S. D.; Mott, J.; Vargas, Mean, K.; Di Giovanni, G. D. (2007). "Direct
comparison of four bacterial source tracking meghaad a novel use of composite data sets.” J.
Appl. Microbiol. In press doi:10.1111/}.1365-267Q05.03246.X.
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D-2: Archival of Escherichia coli Isolates

Note: All handling of cultures will be performeding a Class 2 biological safety cabinet to

minimize the exposure of laboratory personnel tthpgens. These isolates should be from
colonies which have been plated for purity sevémaés and lab personnel are confident purity
has been achieved.

1.

Select a well-isolated colony of purifiéd coli. (Examine the cultures using a long-wave
handheld UV lamp, colonies will fluoresce).

Using a bacteriological loop, transfer the colomytlabeled sterile cryovial containing 1
mL of tryptone soy broth (TSB) with 20% reagentdgalycerol.

Firmly cap the cryovial and verify that the cellsvie been resuspended by vortexing for
several seconds; then plunge into liquid nitrogetil frozen.

Immediately transfer to a cryostorage box and piacé0 to -80°C freezer. Cultures may
be stored for several years under these conditions.

To recover cultures from frozen storage, removecthtires from the freezer and place
the cryovials in a freezer blocko not allow cultures to thaw.

a. Using a bacteriological loop, scrape the topmostigo of the culture and transfer
to growth medium, being careful not to contamirth&etop or inside of the vial.
Invert and incubate plates at 35 to 37°C for 2R4dn.

b. Reclose the cryovial before the contents thaw atutm to the freezer.

Casarez, E. A,; Pillai, S. D.; Mott, J.; Vargas, Mean, K.; Di Giovanni, G. D. (2007). "Direct
comparison of four bacterial source tracking meghaad a novel use of composite data sets.” J.
Appl. Microbiol. In press doi:10.1111/}.1365-267Q05.03246.X.
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- ERIC-PCR of Escherichia coli

Select isolated colonies from overnight cultureg ofoliisolates on Brain-Heart
Infusion (BHI) plates.

Transfer colonies using a 1 pL loop to a sterilerofuge tube containing 100 pL of
sterile molecular grade water; vortex briefly tggend cells.

3. Prepare sufficient PCR Master Mix for samples,udaig one blank per 10 samples to

8

account for volume loss due to repeat pipettingpBire Master Mix for each sample as
noted below. One full PCR batch on the MJ Rese@ralter 48 well-plate will have 46
samplesE. coliQC101, and a no template control.

ERIC-PCR Master Mix — 24 samples + 2 blanks, prepax X 2 for full 48-well plate

Amt Final
MASTER MIX (uL) Calc Final Units
dH20 819
10X PCR buffer | w Mg 130 1 X (1.5 mM)
20 mM dNTP 13 200 uM each
ERIC Primer Mix 130 600 nM each
BSA (30 mg/ml) 65 15 ug/uL
AmpliTaqGold (Units) 13 25 Units/rxn

Dispense 45 ul of Master Mix for each sample in®appropriate well of PCR plate.

Briefly vortex cell suspensions, then add 5 pladhecell suspension to the appropriate
PCR well.

Carefully seal plate using an adhesive PCR cover.

Load the plate into the thermal cycler and run unide “ERIC-PCR” program with the
following cycling conditions:

a. Initial denaturation at 95°C for 10 min
b. 35 Cycles:
i. Denaturation at 94°C for 30 sec
ii. Annealing at 52°C for 1 min
iil. Extension at 72°C for 5 min

c. Final Extension at 72°C for 10 min

. Store completed reactions at -20°C until analyaedds electrophoresis.
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9. Prepare a 250 mL, 2% agarose gel using a 500 nilebAtdd 250 mL of 1 X
Tris/Borate/EDTA (TBE) buffer and 5.0 g agarosecidivave until agarose is fully
dissolved, tighten cap and let cool 1 to 2 minutiesn pour agarose into casting tray with
30-tooth, 1 mm thick comb.

10. Allow gel to solidify for approximately 30 minutes the bench, then without removing
comb place in Ziploc bag and solidify overnighthe refrigerator. The next day carefully
remove comb, transfer to gel tank in cold room {¢@ntaining pre-cooled 1X TBE
buffer. Replace TBE in gel tank after it has besaditwice.

11.The following items will be needed for electroprsise

100 bp ladder (0.33 pug/10 pL) (1500 pL final, ertoémy 150 lanes)

200 pL Roche DNA Marker XIV (Cat. #1721933) 0.25/lg 100 bp ladder (add
reagents below to a full tube of marker)

300 pL 6X ERIC-PCR loading buffer (see recipe bglow
150 pL 10X PCR buffer

850 pL molecular grade water

Store in cold room

6X ERIC-PCR Loading Buffer

25 mg bromphenol blue (0.25%)
1.5 g ficoll 400 (15%)

Add molecular grade water to 10 mL, divide into L atiquots and freeze, the aliquot
currently being used can be stored in the cold room

ERIC-PCR Blank

100 pL 10X PCR buffer
200 pL 6X ERIC-PCR loading buffer
900 pL molecular grade water

Store in cold room
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Ethidium Bromide Stain (0.5 pg/mL)

1250 mL 1X TBE
62.5 pL ethidium bromide (Sigma, 10 mg/mL)

Store covered at room temp, can use up to 5 timeslting 10 puL ethidium bromide
each additional use

12.Mix 10 pL of 6X ERIC-PCR Loading Buffer to each P@RIlI and mix with pipette tip.
13.Load the gel in the cold room as follows (max. 8fsamples + QC101 + NTC per gel):

a. Load 10 pl of 100 bp ladder (0.33 ug) into thet fiasie

b. Load 10 ul of sample ERIC-PCR reactions into netan@s

c. Load 10 pl of 100 bp ladder (0.33 ug)

d. Load 10 pl of sample ERIC-PCR reactions into netangs

e. Load 10 pl of 100 bp ladder (0.33 ug)

f. Load 10 pl of sample ERIC-PCR reactions into netan@s

g. Load 10 pl of 100 bp ladder (0.33 ug)

h. Load 10 ul of sample ERIC-PCR reactions into netangs

i. Load PCR Batclt. coliQC101 and NTC into next 2 lanes

J. Load 10 ul of 100 bp ladder (0.33 pg)

Lane 1 8 15 22 30
Sample# ™ 1 6 M 12 M 18 M 23 @ /%M
Q
24 29 35 41 46 <
X
>
&

If running a gel with fewer samples, follow stejfae until last sample, followed .
coli QC101, NTC and ladder, then load ERIC-PCR Blan& retnaining lanes on gel.
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14. Start electrophoresis power supply set at 100 valtsfor 1 hour.

15. Stop power supply, set time to “000”, set voltag@®0 and start circulating pump at
setting #2, run for 4 hours.

16. After electrophoresis, stain gel in Ethidium Bromi@tain for 20 minutes with agitation
(save stain, see Step 13).

17.Destain gel for 10 minutes in 1X TBE buffer. Saestdin, can be used 3 times then
discard.

18. Follow Gel Logic 200 SOP for image capture. Sagtal photograph as a TIFF file
(default) and print a hardcopy for notebook.

Casarez, E. A; Pillai, S. D.; Mott, J.; Vargas, Bean, K.; Di Giovanni, G. D. (2007). "Direct
comparison of four bacterial source tracking meshadd a novel use of composite data sets.” J.
Appl. Microbiol. In press doi:10.1111/}.1365-267Q05.03246.X.
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D-4: RiboPrinting of Escherichia coli

Storing and Handling Disposables
Check the lot expiration date on each label foaitletind rotate the stock to optimize use.

Heating membrane and probe (MP) Base

After storage and the temperature changes that @ltoing shipment, the oxygen in the buffer
loaded in the MP base may need to be removed befge This is called degassing and is
accomplished by heating the base pack overnigymun incubator.

To degas buffer:

1. Place enough MP base packs for the next day’s ptmufuin their storage pouches in an
incubator set at 3T.

2. Allow the base pack to degas for 16 to 24 houmsrpad loading in the characterization
unit. You may do this while you are incubating s&spsince the base packs are sealed
in their pouches. This procedure allows you totstdratch immediately at the beginning
of the next shift.

3. If you do not use the heated base packs, you tamréhem to storage and reuse them.
These base packs should be heated again befoeesiees temperature cycling affects
oxygen content in the buffer.

Preparing Lysing Agent (fd8taphylococcuand lactic-acid bacteria only)

Lysing agent (A and B) is shipped frozen and mwststored at -20°C. Lysing agent must be
thawed before use. This only takes about 5 minuitéise lysing agent will not be used again for
more than 2 hours, the material should be retutadte freezer. Lysing agent can be re-frozen
several times with no effect on performance.
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Sample Preparation Procedures
1. Incubate and Inspect the Samples
Use BHI agar plates prepared within the last 30sd®o not use plates that appear dry or
dehydrated. Such plates can cause problems wheattempt to "pick” the colonies for use in
the RiboPrinter® system.
1. Using a pure isolated colony as the source, sB¢Hlkagar plates heavily in the upper
portion of the plate to create a lawn. Streak @meainder of the plate lightly to create

single colonies.

2. Follow standard laboratory techniques. Heat plate48 to 30 hours in a humidified
incubator at 37 °C.

2. Transfer Sample Buffer to Intermediate Tubes

1. Locate the 250 mL twist-top bottle of sample buffapplied in Pack #.1nstall the twist
cap.

2. Transfer about 5 mL of buffer to a sterilized disgole 15 mL intermediate working tube.
3. Add sample buffer to microcentrifuge tubes

1. Place a sterile 0.65 mL microfuge tube in eacthefdight holes in the lower row of the
sample preparation rack.

2. For Gram negative samples (includifgcoli), add 200 pL of sample buffer from the
intermediate tuhe

For Gram positive samples (e$. aureusand L. innocuaQC strains), add 40 pL of
sample buffer.

3. Close the lids on the tubes.
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4. Harvest the Samples

1. Using autoclaved colony picks and making certaintogouge the agar, carefully place
the pick into one of the single colonies or therlawWou need a sample area at least equal
to that of the bottom of the colony pick. In moases you will need to harvest from the
lawn area of the plate. If you are working withgiarcolonies, a single colony will be
adequate.

) TOGLEED
CoaLonry PICK

O

SoLD Law
CF GRWTH

2. For Gram negative samples (eqg.coli), perform 1 pick placed into 200 pL of sample
buffer.

CAUTION! Do not try to use the same pick twice oplate. You need to harvest only enough
sample to cover the bottom surface of the pick. Msikre the end of the pick is flat, if not, use a
different pick.

CAUTION! Do not overload the harvesting pick. Call®nly enough sample to cover the base
of the pick. Over sampling will cause inaccuratsuis. Over sampling is a particular problem
with Staphylococcus
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5. Mix the Samples

WARNING! Perform sample preparation using a Class 2 biatagisafety cabinet since
aerosols may be formed during mixing of the samples

1.

2.

Making certain not to touch the sample end of tlok,place the pick into one of the
filled sample tubes.

While holding the tube with the open end facing yafvam you, carefully attach the pick
to the hand-held mixer. The fit of the pick in tw@upling will be loose.

WARNING! Do not turn on the mixer unless the psakside the sample tube and below the
surface of the liquid. Turning the unit on at otlienes will cause the sample to aerosolize and
may cause contamination.

3.

4.

Press the ON lever on the mixer for about 5 seconds

Release the lever and carefully remove the colacks @he sample liquid should appear
turbid.

For Gram positive samples only(e.g.StaphylococcuandListeria) locate a new colony
pick and repeat the steps for harvesting and migargples, adding a second sample to
the original tube. Discard the used picks in a laiste bag.

Cap the sample tube.

Move the tube to the top row of the sample preparatick. This indicates that the tube
is filled.
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6. Transfer the Samples to the Sample Carrier

1. Open the lid covering the first well of the samgpéerier.

2. Using a 100 pL pipetter, pipette 30 pL of sampbarfithe microcentrifuge tube into the
well.

3. Close the lid cover for the well.
4. Repeat for remaining samples using a new pipdotipach sample.

CAUTION! Transfer the sample carrier to the Heatdiment Station within 2 hours. If you wait
longer than 2 hours, you will have to discard thenple carrier and begin again for this batch.

6. Lightly wipe down the outer surfaces of the sangalgier with a lab wipe wetted with
surface disinfectant (10% bleach or 70% alcohol).

7. Write down the name or code you use to identifyséi@ple and the well number in the
sample carrier for each sample using a samplehegts



TSSWCB QAPP 06-11
Appendix D
07/08/2008
Revision 1
Page 75 of 90

7. Place the Sample Carrier in the Heat Treatmenttation and Process the Sample Carrier
1. Place the sample carrier into the Heat Treatmeatiddt The display on the Heat
Treatment Station will showsert, if power is available. If the display is blankake
certain that the power cord on the back of theastas properly connected.

After you insert the carrier, the display shdwess Button.

2. Press the button on the Heat Treatment Station.

The display showsVarm up and counts down frorhO while the station is warming up.
The actual warm up cycle varies with the conditadrthe room and the heat treatment
station. Normal time is about 4 minutes.

When the station reaches operating temperature]isipday changes tbleat and counts
down from13.This represents each minute of heat treatment.

The indicator message changesCol. The display counts down fro®y indicating the
minutes remaining in the cooling cyclé necessary, you can remove the carrier as soon
as theCool message appears.

3. The heat treatment step is finished when the digilawsREADY and counts down
from 90. The display will flash and an audible beep will sduhree times. The alarm
will then beep once every 10 minutes until the danmgpremoved or 90 minutes elapses.

Caution! The heat-treated samples must be usedinwitihe 90-minute period at room
temperature or they must be discarded. The heatdcesamples may be stored at this point
(prior to adding Lysis Agents, if required) for Bek at 4 °C, or for several months at -70 °C.
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8. Add the Lysing Agents (forStaphylococcus and lactic-acid bacteria only)

1. Using a 10-pL pipetter and new tips for each addjtadd 5 pL of Lysing Agents A and
B to each sample. Note: this step is omittedHocoli as it has no effect on ribopatterns.
Lysing Agents were specifically developed &aphylococcuand Lactic-Acid bacteria
samples.

Caution! This step must be performed just priortlfi 10 minutes) of loading the samples into
the RiboPrinter and starting the run.

Creating and Loading a Batch

There are three options under the Operations n@meréating standard batches:
* EcoR batches (VCA)
» Pst batches (VCB)
* Pvdl batches (VCC)

You can also create special batches:
» Restriction Enzyme Flexibility batches
* Substitute Enzyme batches (includinddind III)

From the Instrument Control Base Window:

1. Move the pointer to Operations and click with theuse button. The Operations menu
appears.

2. Move the pointer to Create Substitute Enzyme Batahclick with the mouse button.

3. Use the View menu to remove any optional itemsdoumot wish to fill in. The system
requires at least Sample Type and RiboGroup Likbrdoymation for each sample. You
cannot remove these options. T®lear option de-selects tHdse Default ID Libraries.
You will have to enter a DuPont ID and Custom Ixdiry name for all samples. These
become required fields and the system will makesmter data before you can save the
information in this window.

CAUTION! If you change the display after you haméered information, you will lose all the
information in the window. The window will redravitva new blank display showing the items
you have selected.

4. To enter information about the sample, click on\trew button with the mouse button,
then click onSample Items Click on the options you want to display.

5. Enter your initials and any comment you want t@rdabout the batch.
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6. Select the lot number fields and record for albeds.
CAUTION! All fields must be completed or the systeltimnot let you start processing the batch.

7. For each well in the sample carrier, choose the {8ample or Control [QC Number])
from the Sample Type field. The system defaultSample.

8. Once you define the Sample Type as Sample, tyfieeiname you actually want to use.
This information will appear as Sample Label in Bega Analysis software screens.

9. You can change the RiboGroup library name if neeBedthis by clicking on the button
next to the field with the mouse button. A pop upnu appears listing your choices. If
you want to add a new library name, move the potat¢he line and click with the
mouse button to get a cursor, then type in theliary name. Once you have saved this
file, the new name will be added to the pop upfbstfuture use. DNOT change the
DuPont ID field. If you select one of the QC stgithe system automatically enters QC
in the DuPont ID and RiboGroup Library fields. Dot change these names. If you wish,
you may enter a name for the Custom ID library.

10. Repeat for the other seven samples.

11.Click on Save and Submit Batch to Instrument.
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Loading Disposables

Follow the screen prompts to load disposables aedicthe DNA Prep Waste. The icons on the
window will flash red to tell you to remove and t¢ban item. The screen prompts you about
which Separation and Transfer chamber to use éontembrane and gel cassette. The LDD
Pipette will move to physically block you from piag samples in the wrong chamber.

CAUTION! Do not try to move the pipette manually. You eallise the system to lose the step
count. This can result in the loss of batch dat#hé pipette is blocking the S/T chamber that you
are instructed to use, STOP. Call Customer Support.

CAUTION! Do not load disposables until you are promptedthsy system. If you try to load

them earlier, the alarm will sound as long as theoid are open. If you do load disposables
ahead of time, the MP Base will be moved to thengrposition and you will not be able to

begin processing the batch. You will not be ablemtwe the MP base manually.

1. Check the DNA Preparation Waste Container
1. The DNA Prep waste container must be visually caddsefore every batch. If the
container looks nearly full (about 1 inch from the), remove the container, unscrew
the cap and empty into the liquid biohazard waste.
WARNING! Do not tip the DNA Preparation waste camawhen you remove it.
WARNING! Do not unscrew the cap from the DNA Prapan waste container if the fluid level
has risen into the cap. First pour the excess whgted into the liquid biohazard waste.
WARNING! When replacing container make sure thatdhip is properly threaded in place. If
the cap is only partially threaded, it can snag fiyeette during operation.

2. Load the Sample Carrier

1. Place the sealed carrier into the labeled sloherfar right of the characterization
unit.

2. Push the sample carrier down firmly until it snaygse place.
CAUTION! Place the rounded edge of the sample eardn your right as you view the

characterization unit. Position the carrier this w#o insure correct identification of the sample
wells.
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3. Load the DNA Prep Carrier

1.

2.

Remove the DNA Prep carrier from the refrigerator.

Check the wells in the carrier. If most of the Idjappears to be in the bottom of the
wells and there are no bubbles, go to step 3. @tkelightly tap the side of the carrier
a few times with your finger to release any materigthat has adhered to the lid.

CAUTION! Do not tap the carrier briskly. This maguse the marker to degrade which
can create inaccurate results.

Remove a vial of DNA Prep EnzymHi(d 11l or EcoR 1) from the freezeidind I
(NEB Cat. #R0104M) is prepared in a Sarstedt 500-pmicrofuge tube (Cat. #72730-
005) as a 50 U/uL working stock as follows.

50 U/uL:26.5 pLHind 1l and 26.5 pL of NEB 10X Buffer 2

During addition of the Buffer, mix enzyme and buffe to homogeneity by stirring
with the micropipette tip.




TSSWCB QAPP 06-11
Appendix D
07/08/2008
Revision 1
Page 80 of 90

REmot e Carr

Frer
ErmE (£ Rl MaL

. Remove the cap from the Enzyme vial.
Insert the vial into the carrier.

. Place the DNA Prep carrier into the slot labdRehgentto the left of the sample carrier
slot.

. Push the DNA Prep carrier down firmly until it sisapto place.
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4. Load the MP Base and Carousel
1. Unpack the disposables.

2. Remove the MP base (Pack 5) from the incubatotl@@€onjugate (Pack 5A), Substrate
(Pack 5B), and Probe (Pack 5C) from the refrigerato

3. Remove each insert from its pouch. Tap the powderagent packs gently to bring all
powder to the bottom of the packs. Place reageskspa the MP base and load the base
in the carousel.

P2k B CaWJUGETE

Fash 56 SUESTREATE

CAUTION! Push each insert firmly into place. If paf the insert extends above the top of the
base, it could catch on the bottom of the deck @nde a system error. You could lose one or
more batches as a result. Each insert is keyedhagesand cannot be inserted incorrectly.
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5. Load the Gel Cassette
1. Remove the gel cassette from its package.
2. Grasp one end of the rubber comb and gently pelttmb from the cassette.
3. Unfold the handle of the cassette towards you timilhandle snaps into place.

4. Check the front edge of the gel cassette and tteslaf the gel.

Warning! If the cassette shows a build up of excess gé¢heriront edge, or if you notice any
shrinkage of the gel away from the cassette or lmshloecord the lot number and call Customer
Support. Use a new cassette for this run.
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5. Insert the gel cassette into the slot lab&ed Bay. The RiboPrinter® system will
prevent the insertion of the cassette into therirecd slot by blocking one slot with the
LDD Pipette.

6. Press the cassette forward firmly until it snape place.
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6. Load the Membrane

1. Grasp the membrane and carefully drop it into tbatfslot and flip the metal bracket
against the back of the membrane.

CAUTION! You can insert the membrane backwardss Wil cause an alarm that prevents the
sample from being processed until the error is eoted. Always make certain that the two large
slots are on top and that the square hole on tte faces your left as you insert the membrane.

7. Close all doors and the instrument will begin saple processing.

8. Load the Next Batch

The RiboPrinter® microbial characterization systets you load up to four VCA batches in an
eight hour period. Other batches may take longeraoess.

The chart above shows the approximate loading tiimesach batch in a work shift using only
the VCA protocol.

1. You can now use th€reate Batchoption to set up a new pending batch.

2. When you complete the information window and clicktheStart Normal Batch
option, the window displays a message telling ybenvyou can load the next batch.
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Batch Report

After image processing is completed, the systeramaatically runs a series of analysis functions
and generates a Batch Information Report. This dagls not require any action on the part of the
operator. Reports are automatically saved to the thak of the computer and sent to the printer.

Start Edd
Eatch 1
Start
Batch 2
Start
Eatch 3
Start
Baich 4
EFAY 10411 1230 P 4]1M
-+ 4 > o4 >
Zhrs 25hrs S5hes

Casarez, E. A,; Pillai, S. D.; Mott, J.; Vargas, Mean, K.; Di Giovanni, G. D. (2007). "Direct
comparison of four bacterial source tracking meghaad a novel use of composite data sets.” J.
Appl. Microbiol. In press doi:10.1111/}.1365-267Q05.03246.X.
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D-5: Bacteroidales PCR

Preprocessing of Water Samples
(AgriLife Vernon)

1. Within six hours of sample collection, water samsg[£00 ml) are filtered through 0.2 pm
pore size Supor-200 filters (VWR cat # 28147-9T8%card filtrate and place the filter
into a pre-labeled sterile 15 ml tube (VWR cat#@8:003) using ethanol-flamed forceps
and aseptic technique. If 100 ml of water canndiltexed, record the volume filtered on
the 15 ml tube and COC.

2. Add 500 pl of guanidine isothiocyanate (GITC) lylsidfer to each 15 ml tube with filter.

100 ml of GITC lysis buffer

50 ml reagent grade (deionized) water

59.08 g GITC (VWR # 100514-046; 5 M final)

3.7 g EDTA [pH 8.0] (VWR # VW1474-01; 100 mM final)

0.5 g Sarkosyl (VWR # 200026-724; 0.5% final)

Adjust to pH 8.0 with NaOH (approx. 0.4 g of pedleto dissolve EDTA and heat
with vigorous stirring to dissolve guanidine

Bring up to 100 ml total volume with reagent grédeionized) water

Autoclave and store at room temp

3. Store samples at -80°C (or -20°C manual defrosizie not the standard auto-defrost).
4. Ship frozen filters on dry ice in insulated coolbysnext day courier to:

Dr. George D. Di Giovanni

Texas AgriLife Research and Extension Center
1380 A&M Circle

El Paso, TX 79927

915-859-9111

5. DNA will be extracted from the samples and analyagBacteroidaledPCR as described
below.
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DNA Extraction and PCR
(AgriLife El Paso)

. DNA is extracted from the water concentrates u§hamp DNA mini kit. Turn on the
slide warmer and set to maximum. Preheat a miceofube rack and 0.01X TE buffer
pH 8.0 for elution and a 70° C water bath.

. Add 500 pul of Buffer AL to each thawed tube andovusly agitate for 1 min using a
wrist action shaker.

. Incubate in a 70° C water bath for 10 minutes.

. Transfer lysate to a 2.0 ml microfuge tube.

. Add 500ul of 100% ethanol and pulse vortex mix for 15 sasicspin to remove
droplets from cap.

. Transfer half of the sample lysate (600 to ¥5Q@o a labeled QlAamp column placed in a
Qiagen collection tube. Microfuge at 14K rpm, whitake, for 1 minute. If necessary, at
each step wipe off any buffer from outside of cotuwith a lab tissue before placing into
a new collection tube.

. Place column in a new collection tube and repegh Stwith the remaining sample.

. Place column in new collection tube and add piaff AW1 wash buffer. Centrifuge as
above and place column in a new collection tube.

. Add 500ul of AW2 wash buffer and centrifuge as above, tlegeat once more. Place
column in a clean collection tube and centrifugalasve to remove all traces of AW?2
buffer.

10.Place in a clean collection tube in the heated ocacthe slide warmer. Add 1Q0of 70

to 80°C 0.01X TE buffer pH 8.0 and let incubate at 78@5C for 5 minutes with
columns capped.

11.Immediately centrifuge at 14K rpm for 3 minutes araohsfer the filtrate containing the

eluted DNA to a labeled 0.65 ml tube. Store at>@@ntil analyzed by PCR. Keep the
remainder of the unused aliquot of 0.01X TE to as@ no template control for the PCR.
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Bacteroidales PCR Master Mix

1. Prepare sufficient PCR Master Mix for samples amatrols, as well as one blank per 10
samples to account for volume loss due to repgatiog.

Bacteroidales PCR Master Mix — per sample

Amt
MASTER MIX (uL) Final Calc Final Units
Molecular Grade Water 30.2
10X PCR buffer | w Mg (ABI) 5 1 X
MgCI2 (25 mM) (ABI) 1 0.5 (2.0 final) mM
each dGTP, dCTP, dATP (33 mM mix) (Amersham) 0.3 200 uM each
dUTP (100 mM) (Amersham) 0.2 400 uM
Bacteroidales Primer Mix 5 200 nM each
BSA (30 mg/mL) 2.5 15 ug/uL
AmpliTagGold (Units) 0.5 2.5 Units/rxn
Uracil DNA glycosylase NEB (UDG; 1 U/rxn) 0.25 0.5 Units/rxn

2. Dispense 45 pl of Master Mix for each sample ih®appropriate well of PCR plate.
3. Briefly vortex DNA extracts, quick spin, then adgibto the appropriate PCR well.
4. Carefully seal plate using an adhesive PCR cover.

5. Load the plate into the thermal cycler and run uide appropriat®acteroidales
program with the following cycling conditions:

a. UDG digestion 50°C for 10 min
b. Initial denaturation at 95°C for 10 min
c. 40 Cycles:
i. Denaturation at 95°C for 30 sec
ii. Annealing at 53°C to 62°C (depending on primer f@tl min
iii. Extension at 72°C for 1 min

d. Final Extension at 72°C for 10 min

6. Store completed reactions at -20°C until analyaeddd electrophoresis.
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8.

9.
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Prepare a 200 mL, 2% agarose gel using a 500 nilebadd 200 mL of 1 X TBE buffer
and 4.0 g agarose. Microwave until agarose is filidgolved, add 10 ul of ethidium
bromide (10 mg/ml), tighten cap, swirl to mix amd ¢ool 1-2 minutes.

Pour agarose into casting tray with one or twodfit, 0.75 mm thick combs.
Allow gel to solidify for approximately 30 to 60 mites on the bench, remove comb(s),

and place in gel tank with TBE buffer. Discard TBEjel tank after it has been used
twice.

10. The following items will be needed for electroprsise

100 bp ladder (0.33 pug/10 pL) (1500 pL final, ertoémy 150 lanes)

200 pL Roche DNA Marker XIV (Cat. #1721933) 0.25/julg 100 bp ladder (add
reagents below to a full tube of marker)

300 pL 6X Loading Buffer (see recipe below)
150 pL 10X PCR buffer

850 pL molecular grade water

Store in cold room

6X Loading Buffer

25 mg bromphenol blue (0.25%)
1.5 g ficoll 400 (15%)

Add molecular grade water to 10 mL, divide into L atiquots and freeze, the aliquot
currently being used can be stored in the cold room

11.Mix 10 pl of PCR product with 2 pl of 6X Loading Ber in the appropriate well of a
Nunc Module.

12.Load the gel, starting with 10 pl of 100 bp ladotethe first lane, followed by 12 ul of
each sample with Loading Buffer, and 10 pl of 1pQduzlder after the last sample.

13. Start electrophoresis power supply set at 100 valtsfor 1.5 hours.

14.Follow Gel Logic 200 SOP for image capture. Saygtal photograph as an 8-bit TIFF
file with no scaling and print a hardcopy for naiek.
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D-6: Sheets of Lading for Fecal Specimen Transport

Texas AgriLife Research and Extension Center
Vernon, Texas

Buck Creek Project

Phyllis Dyer, Research Tech Il
(940)552-9941x247

In case of EMERGENCY:
John Sij Phone: (940)552-9941x232

Date: Time:

Sample: Fecal Hazard: Bacteria
Species

Photo: Yes No

GPS Lat Long

Technician:




